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NATURE OF THE STUDY 
Introduction 
The history of man has been one of his battle against the elements 
for food, clothing and shelter. He has fought a constant battle against 
crop diseases, insects and other agricultural pests. Ever since man 
began to farm, the concentration of a relatively few varieties of crops 
within a relatively limited area has provided an ideal setting for the 
explosive growth of pests of all kinds. 
Examples can be cited from history of what can happen when agricul­
tural pests are not kept under control. In 1845 and 1846, for example, 
late blight disease struck the potato crop in Ireland and brought starva­
tion to three-fourths of a million Irish citizens. In the United States, 
grasshoppers caused such a great food shortage in the middle west that 
Congress declared that region a national disaster area in 1874. It took 
Florida citrus growers and others years to recover from the disastrous 
Mediterranean fruit fly infestation of 1929. As recently as 1946, tomato 
blight cut eastern United States tomato crops in half and many farmers 
in that region stopped growing tomatoes completely. In total, the annual 
loss in the United States from pests of crops, forests livestock and other 
agricultural products has been estimated at $14.3 billion with additional 
losses of $2.3 billion during storage and marketing (38). Worldwide, 
crop production losses due to pests are estimated to be between $70-90 
billion or enough food to feed one billion people (39). 
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Today, the American consumer has a bountiful food supply and enjoys 
the highest standard of living in the world (7). This affluence is 
largely due to the development of industrial technology which involves 
the industry of agriculture. In less than fifty years, modern technol­
ogy has enabled the American farmer to endow the United States with a 
surplus level of agricultural produce considerably above the bare sub­
sistance level of former decades (54). On the average in the United 
States the present-day farmer provides sufficient food to feed himself 
and forty additional people (19)• The American consumer works fewer 
hours for more and better quality food than consumers in any other nation 
(7). On the average, the United States consumer of 1972 spent approxi­
mately 16 percent of his or her disposable income for food. Unfortunately, 
other nations of the world do not enjoy a similar situation. In Sweden, 
for example, the consumer spends about 27 percent of his income for 
food; in Italy, about 38 percent; in Peru, about 40 percent; in Japan, 
about 42 percent; in Russia, about 56 percent and in Nigeria, about 70 
percent (35). 
Mechanization of the farm, the use of improved fertilizers and the 
selective breeding of agricultural products to increase yield and resist 
pests have greatly contributed to the highly productive agriculture and 
high standard of living in the United States today. However, a less 
familiar technological development, the use of pesticides, has also con­
tributed greatly to the bountiful food supply in the United States. 
Pesticides are deliberately introduced into the environment in order to 
improve the quality of the environment for man himself and for his 
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domesticated animals and plants. Pesticides are used in agriculture to 
improve the farmers cost-benefit ratio and for the ultimate benefit of 
the consumer. Modern pesticides have accounted for astonishing gains 
in agriculture production by reducing the damage from pest attack. For 
example, the average potato yield in New York State from 1936-1945 with 
good growing practices and arsenical insecticides was 110 bushels per 
acre; in 1946-47, with DDT used exclusively the yield was 172 bushels 
per acre, an increase of 56 percent in production (36). Officials of 
the United States Department of Agriculture estimate that if the use of 
agricultural pesticides was discontinued, the cost to the consumer of 
insufficient quantities of inferior quality food product would double 
within five years (13). In addition, in developing countries where food 
supplies are marginal, the use of pesticides may represent the margin 
between survival and starvation (53). 
Subsequent to the national furor created by Ms. Rachel Carson's 
book "Silent Spring" (14) in the summer of 1962 and the Mississippi River 
fish kill in the fall of 1963, the general American public for the first 
time became aware of chemical pesticides and their widespread use. 
"Silent Spring," said Senator Abraham Ribicoff of Connecticut, "brought 
forth a great expression of public anxiety over chemical pesticides In our 
environment. The . . . fish kill served to dramatize Miss Carson's fore­
boding prophecy of an impending silent spring" (45). Between the publica­
tion of "Silent Spring" and the 1963 Mississippi River fish poisoning 
the President's Science Advisory Committee in May, 1963 reported that the 
use of chemical pesticides is the nation's most important weapon for 
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controlling pests and that the use of chemical pesticides must be con­
tinued if the present high standards of food and health were to be main­
tained (57). In general, the consensus of public officials at the time 
was that little human health hazard existed when the known hazards of 
pesticides were weighed against their benefits to modern food production 
and disease control. As a result federal agencies were directed to co­
ordinate their resources and talents in the dissemination of knowledge 
about chemical pesticides in such a manner as to replace anxiety with 
confidence. 
Today, while it is still recognized that pesticides have aided the 
agricultural industry tremendously, increased recognition has been given 
to the possible environmental and public health problems associated with 
the use of pesticides. Among all environmental pollutants pesticides 
have aroused special concern and their use has become one of the most 
controversial issues of our time (53). It has become clear that proper 
pesticide usage is not simple and that while pesticides destroy harmful 
insects, undesirable plants, plant pathogens and other pests, they may 
also be toxic to beneficial plants and animals, including man. As a 
result of this increased awareness of the possible detrimental effects 
attributable to chemical pesticides, federal and state agencies have in 
recent years expanded their pesticide research and educational programs 
to deal with the problems. For example, as a recently created federal 
agency, the Environmental Protection Agency has been charged with the 
responsibility of registering pesticides and regulating and controlling 
their production, sale and use for the continued and even increased 
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benefit of the public while at the same time preventing the contamination 
of the nation's environment; they have been charged with this responsi­
bility through the passage of the Environmental Pesticide Control Act of 
1972 (18). In addition, there are many ongoing state and federal programs 
designed to monitor environmental pesticide levels and to determine the 
effects of pesticides on humans and nontarget organisms (51). 
The main governmental (federal) responsibility to promote the proper 
use of chemical pesticides and prevent the misuse of these materials 
through education lies with the Cooperative Extension Service of the 
United States Department of Agriculture. This responsibility was spelled 
out in 1966 by Dr. Marvin A. Anderson, Director, Cooperative Extension 
Service, Iowa State University (6): "The Cooperative Extension Service 
is the educational arm of the United States Department of Agriculture. 
Through its programs at local, state and federal levels, the Extension 
Service disseminates information on technical innovations in agriculture, 
marketing and other subjects of importance to both rural and urban resi­
dents. Its educational work helps farmers evaluate and decide whether to 
adopt new practices—including use of agricultural chemicals. It helps 
people--regardless of their place of residence—to understand and use 
practices that originate in agricultural research- The Cooperative Exten­
sion Service has been doing such work for many years. A tradition 
throu^out its history has been the educational dictum, start where the 
people are. Educational efforts to promote proper use of agricultural 
chemicals must begin 'where the people are'—what do they know about 
chemicals and about proper use of chemicals?" 
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It is in this spirit of community service through first determining 
"where the people are" that this study of pesticide use, storage and 
disposal in Iowa was initiated. 
Statement of the Problem 
Pesticide technology has come a long way since the days when oil 
products, lead arsenate, Bordeaux mixture and nicotine sulfate were the 
mainstays. In the United States today there are more than 100 firms pro­
ducing approximately 1000 basic pesticidal chemicals formulated into over 
60,000 formulations (15). According to the United States Department of 
Agriculture, during 1966 approximately 681 million pounds of pesticides 
(not including sulfur and petroleum) were used in the United States. In 
that year, farmers used approximately 353 million pounds (active ingredi­
ents) of the total pesticide production; if sulfur and petroleum are 
included, the amount of pesticides used by farmers in 1966 increases to 
503 million pounds at a cost to the farmer of approximately 561 million 
dollars (55). In 1968, total pesticide sales (active ingredients) were 
approximately 1 billion pounds (not including sulfur and petroleum), 
about 665 million pounds for domestic use and about 370 million pounds 
for export (10). Estimates of the current use of pesticides in the 
United States generally are thougjit to be approximately 1 billion pounds 
of active ingredient (15). Slightly more than half of this amount is 
used in agriculture and the remainder is used by householders, industry, 
institutions and governmental agencies (federal, state, county and city) 
(16). Obviously, the present pesticide use trends in the United States 
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favor additional, increased use. On a regional basis, von Rumker (43) 
has estimated the quantities of major chemical pesticides used on corn, 
soybeans and small grains in the five-state area of Illinois, Iowa, 
Kansas, Minnesota and Missouri (Table 1). 
In general, we are able to do much with today's chemical pesticides 
that we use in such large amounts; as stated in the previous section, 
we derive many benefits from their use. There are, however, also problems 
associated with their use. Because of the highly toxic nature and longev­
ity of some chemical pesticides commonly used in Iowa, one such problem 
is the safe disposal of so-called empty pesticide containers and waste 
or otherwise unwanted pesticides. When pesticides are phased out for one 
reason or another or when waste or otherwise unwanted pesticides or 
empty pesticide containers accumulate an environmental problem may be 
created. For example, what does a retiring agricultural chemical dealer 
do with a fifty-five gallon drum of World War II vintage DDT that is 
beginning to leak and is currently illegal to use? What does a house­
holder do with a five pound bag of weedkiller that contains arsenic and 
is no longer legal to use in the state of Iowa? How does a licensed 
pesticide applicator dispose of empty pesticide containers safely? What 
does a farmer do with ten gallons of highly toxic corn rootworm insecti­
cide that has partially solidified and can no longer be used in a sprayer 
or other applicator? These are the kinds of pesticide disposal problems 
facing people in Iowa every day (Appendix A). Unfortunately, at the 
present time there are no effective answers to these problems. In 1971, 
the Iowa Department of Health drafted a set of rules covering solid 
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Table 1. Estimated quantities of herbicides and insecticides used in 
the 5-state area of Illinois, Iowa, Kansas, Minnesota and 
Missouri on corn, soybeans, and small grains in 1971 
Chemical name Crop 
mm lbs. of 
active ingredient 
Herbicides atrazlne corn 30,000 
propachlor corn 18,700 
amlben soybeans 13,600 
alachlor soybeans 7,100 
alachlor corn 4,350 
2,4-D type com 3,825 
2,4-D type small grains 3,200 
trifluralin soybeans 3.970 
Total 84,745 
Insecticides aldrln corn 11,000 
Bux corn 2,800 
heptachlor corn 2,660 
phorate corn 2,364 
toxaphene corn 2,000 
carbaryl corn 1,200 
diazinon corn 662 
DDT corn 200 
parathion corn 80 
Total 22,966 
Grand total 107,711 
waste disposal that stated that toxic and hazardous wastes such as pesti­
cides must be disposed of in such a manner as to conserve the environment 
and protect the public health and safety (28)- Unfortunately, to date, 
there has been no state action to Insure that this goal is actually 
achieved and the state of Iowa at the present time does not have any 
type of state-wide disposal system or procedure by which unwanted pesti­
cides and/or empty pesticide containers can be disposed of in a safe 
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manner. This situation is further worsened by the fact that sanitary 
landfills within the state are not presently being established with the 
idea of their accepting hazardous chemicals such as unwanted pesticides 
and empty pesticide containers.^ 
On the national scene, the improper disposal of pesticide wastes 
and empty containers over the past two decades has resulted in many inci­
dents which have resulted in animal poisonings and environmental contam­
ination (58). For the past several years, nearly 200 documented deaths 
have occurred annually in the United States from exposure to agricultural 
chemicals, mostly pesticides (33). There is no accurate figure to express 
the magnitude of nonfatal illnesses from this cause. In California alone, 
however, the number of cases annually approaches 1000 persons (33). 
Perhaps most of these poisonings occur as a result of exposure to pesti­
cides while they are being used but many probably involve exposure to 
waste pesticides as well (33). Pesticide waste responsible for this 
type of exposure may range from waste left after a pesticide fire or 
spillage to unwanted concentrates to leftover spray materials to empty 
containers. Each type of pesticide waste requires a special disposal 
decision but disposing of materials indiscriminately is not the answer. 
Indiscriminate disposal of technical or formulated pesticides can 
sec the stage for a poisoning situation as classically exemplified by a 
mercury poisoning in New Mexico (47). In that instance, members of an 
entire family were poisoned after eating pork from hogs that were fed 
mercury-treated grain taken from a storage-disposal site. The poisonings 
ICrane, Larry. Private communication. Iowa Dept. of Environmental 
Quality. Oct. 23, 1973. 
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resulted when a janitorial worker was attempting to increase his income 
by raising hogs on the side. He fed the hogs a certain amount of seed 
grain that he had picked up under some sheds where mercury treated seed 
had been stored and left. When the hogs began to get sick, he slaugh­
tered them, had them frozen and fed the meat to his family. Three of 
his children were permanently and severely injured as a result; they are 
now blind and essentially in a vegetative condition. His wife was preg­
nant at the time of the incident and the baby she bore is blind and has 
brain damage. 
Indiscriminate disposal of so-called empty pesticide containers 
can also set the stage for a poisoning situation to develop because 
research has shown that these containers are rarely empty as several 
ounces of concentrated pesticide generally remains in them (49). The 
research, conducted in Canada, revealed that substantial amounts of 
liquid formulated pesticide remained in the containers after normal emp­
tying of the container. For example, in a five gallon round can with a 
pouring spout and air vent pouch, the research showed that 2.7 percent 
(on the average) of the formulated pesticide remained in the container, 
with a range of from 0.8 percent to 4.0 percent per container. This 
meant that in the sample studied (consisting of approximately 1200 cans) 
162 gallons of formulated pesticide were recovered. Obviously, disposal 
of any of these chemical-laden containers by unsafe methods could result 
in the contamination of the soil, surface water, ground water or the 
atmosphere. And, of course, direct human poisoning is always a possi­
bility when such large amounts of pesticide remain in an "empty" 
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container. 
In California, for example, an agricultural worker salvaged an 
unlabeled glass container from a field and used it as a drinking bottle. 
Unfortunately, the container had been carelessly discarded after its 
organic phosphate insecticide contents had been "emptied" and used. 
Result—the worker lost his life (33). Also in California, at a disposal 
site a tractor operator had to be hospitalized for two weeks as a result 
of inhaling the fumes from the open burning of used paper pesticide 
sacks (46). At yet another California disposal site, the operator 
reported that equipment and man had been splashed with chemicals when 
the "empty" pesticide cans "exploded" as the tractor crushed them (46). 
A similar "empty container" incident occurred in Iowa two years ago when 
two young men working in a drum and barrel recycling operation became 
violently ill following exposure to rusted parathion barrels; fortunately 
neither individual died although both became extremely ill.^ An impor­
tant factor in making the disposal of empty pesticide containers critical 
is the fact that concentrations of the active ingredient of liquid formu­
lations remaining in the empty container may actually increase in tox­
icity as time goes by due to the evaporation of solvents (17). Because 
of these factors, improperly disposed of empty chemical pesticide con­
tainers are potentially a major source for pesticide-induccd illness (58). 
In Iowa, the Iowa Poison Control Centers report on the average 
approximately 100 cases of pesticide poisoning being referred to them 
^tchen, Winton. Private communication. Iowa Fertilizer and Ag. 
Chemical Association. Feb. 26, 1974. 
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annually (23). However, the Institute of Agricultural Medicine in 1971 
conducted a postcard survey which indicated that of the 1100 replies, 900 
of the recipients reported receiving treatment for pesticide exposure of 
some kind (34). What part improper disposal of unwanted pesticides and 
empty pesticide containers played in these 900 reported treatments is 
unknown. However, it would seem that in Iowa, at least, the entire 
problem of injuries from pesticides is of far greater magnitude than 
previously believed and that improper disposal of pesticide materials 
could possibly be an important facet of the entire problem. Fortunately, 
Iowa has not experienced a major problem with human death due to pesti­
cide exposure. However, according to Buck, a large number of livestock 
are killed each year in the state due to such exposure.^ 
It would seem that it would be highly desirable for a state like 
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Iowa that uses large amounts of pesticides each year to have a system 
by which unwanted pesticides and empty pesticide containers could be 
disposed of in a safe and efficient manner. For such a system to be de­
veloped, however, the supposed pesticide disposal problem must be defined; 
basic data concerning the quality and quantity of unwanted pesticides 
and empty pesticide containers needing disposal must be made available. 
As stated by Shuman, Stojanovic and Kennedy (49), "a knowledge of the 
types and quantities of materials requiring disposal is essential to the 
^Buck, William B. Private conmunication. Iowa State University 
Veterinary Diagnostic Laboratory. Dec. 15, 1972. 
^tchen, Winton. Private communication. Iowa Fertilizer and Ag. 
Chemical Association. Oct. 22, 1971. 
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design of a suitable disposal facility." However, production and sales 
figures for pesticide manufacturing or formulating companies within a 
limited geographical area are not suitable criteria upon which to base 
the design for a disposal system. Products are transported across county 
and state lines and quantities of pesticides are altered (such as in 
making up fovulations from technical materials, etc.) and, as a result, 
lose their identity. Unfortunately, in Iowa at the present time the 
specific data needed to establish an efficient and safe unwanted pesti­
cide and empty pesticide container disposal system is not available 
according to Mau.~ In addition, previous estimates made to define the 
situation have been mere guesswork according to von Rumker (43). Even 
in California, perhaps the most restrictive state as far as pesticide 
legislation is concerned and a state actively engaged in pesticide dis­
posal research, there is general agreement among concerned state agencies 
that the present methods of handling and disposing of unwanted pesticides 
and enipty pesticide containers in California are unsatisfactory (46). 
Wilcox, Capizzi and Witt (59) in Oregon, another state actively 
engaged in pesticide disposal research, state that the "haphazard disposal 
of pesticide containers poses a potential hazard of environmental contam­
ination and that a more formal process should be initiated which will 
insure an adequate and safe destruction or degradation of che pesticide 
so that environmental contamination will not result." The results of a 
Mau, Gordon. Private communication. Chemical Technology Review 
Board, Iowa Dept. of Agriculture. Dec. 15, 1972. 
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1972 nationwide survey by Capizzi^ indicated that not only have the vast 
majority of states not formulated safe disposal recommendations but even 
those states that have formulated such recomnendations feel that there 
has been only little to moderate acceptance of them by the pesticide 
user. Only one state, Nevada, felt that pesticide user acceptance of 
the pesticide disposal recommendations was high. 
Looking ahead, one may speculate on the future magnitude of the 
waste pesticide and pesticide container disposal problem. Obviously, one 
important determining factor will be the continuing large scale use of 
pesticides. In turn, many factors may influence the ultimate future needs 
for pesticides. One of these factors, however, will be our population 
increase and the resultant increase in food requirements. Jansen (31) 
illustrates this by applying our national population estimates to the 
projections of the pesticide needs for a production capacity twice that 
of 1963. Extrapolating these data, Jansen (31) estimates that over 1.1 
billion pesticide containers will be needed during the year that our popu­
lation is double that of 1963. It would seem, then, that the pesticide 
disposal problem will be with us for some time unless some type of 
affirmative action ig taken. 
^Gapizzij Joe, Private communication. Oregon Cooperative Exten­
sion Service. Corvallis. April 24, 1973. 
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Objectives of the Study 
1. To determine how unwanted pesticides and empty pesticide containers 
are currently being disposed of in Iowa 
2. To determine what unwanted pesticides and empty pesticide containers 
are currently being stored in Iowa that require disposal 
3. To determine what price in terms of time and money the people of 
Iowa, nonpesticide users as well as pesticide users, are willing to 
pay in order to have unwanted pesticides and empty pesticide con­
tainers disposed of in a safe manner 
4. To develop information that would be helpful in the development of 
an effective pesticide safety extension education program in Iowa 
Delimitations of the Study 
The scope of this study was limited to people residing in the state 
of Iowa during the calendar year 1972. The pesticide use, storage and 
disposal patterns of four Iowa resident groups were studied: 1) licensed 
pesticide applicators; 2) pesticide dealers; 3) farmers; 4) householders. 
The results of this study cannot be used to describe the pesticide use, 
storage and disposal patterns of people residing in other states. 
Definition of Terms 
1. Chemical pesticides—refers to chemicals that are used to kill pests 
such as insects, weeds, plant disease producing organisms, rodents, 
nematodes, slugs and other pests. The term pesticide is a collective 
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term in that it refers to all of the chemical pest killers together, 
not to any one of them specifically. 
2. Licensed pesticide applicator—an individual whose name appeared on 
a list supplied by the Iowa State Department of Agriculture of Iowa 
licensed pesticide applicators. 
3. Pesticide dealer—an individual whose name appeared on lists supplied 
by Iowa's 100 county extension directors in response to the question, 
"if you were to conduct a county-wide pesticide dealer meeting who 
would you invite?" 
4. Farmer—an individual whose name appeared on a list of approximately 
125,000 persons known to have responded to previous farm-related 
inquiries conducted by the Sample Survey Section of the Icwa State 
University Statistical Laboratory. 
5. Householder—an individual who resided in one of Iowa's 950 incorpo­
rated towns and cities and whose name appeared in a local telephone 
directory at the time this study %as conducted. 
Organization of the Study 
In this study, the material was organized into six chapters. The 
first chapter includes an Introduction, Statement of the Problem, Objec­
tives of the Study, Delimitations of the Study and Organization of the 
Study. The second chapter contains a summarization of prior studies. 
The Methods and Procedures used for the study are discussed in the 
third chapter. This chapter includes sections on the Development of 
the Study Questionnaires, Selection of the Sample, Collection of the Data 
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and the Treatment of the Data. 
The fourth chapter includes the Findings and Interpretations rela­
tive to the data collected from the study sample. The fifth chapter 
includes the Summary of these findings. 
The sixth and final chapter of the study includes the Conclusions 
drawn from the study. Also included are sections on the Limitations of 
the Study, and Use of the Findings. 
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REVIEW OF LITERATURE 
Introduction 
As von Rumker (43) has stated, "one of the biggest problems asso­
ciated with the use of pesticides is the disposal of their containers; 
unfortunately, at the present time there is no effective and practical 
method of empty pesticide container disposal." The preceding chapter 
stated the issues underlying the use of pesticides and discussed in 
seme detail one of the problems associated with their use, safe unwanted 
pesticide and empty pesticide container disposal. This chapter cites 
the literature concerned with identifying the unwanted pesticide and 
empty pesticide container problem within a given geographical area. 
Prior Studies 
Very little information is available in the literature concerning 
studies designed to identify an unwanted pesticide and/or empty pesticide 
container disposal problem within a given geographical area. However, as 
indicated in the previous chapter a knowledge of the types and quantities 
of unwanted pesticides and empty pesticide containers requiring disposal 
is essential tc the design of a suitable disposal facility (49). 
The majority of pesticide survey studies reported in the literature 
deal almost exclusively with pesticide use and not with pesticide dis­
posal. From these studies one can only get some general idea of the 
potential unwanted pesticide and empty pesticide container disposal 
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problem. For example. United States production and sales figures give 
an indication of the scope of the potential disposal situation and of 
the current trends associated with the use of pesticides but these type 
of data do not provide the type of specific information required to 
establish an efficient disposal system within a specified geographical 
area such as a state. Such data do not indicate what the unwanted pesti­
cides and empty pesticide containers actually are nor do they indicate 
what is actually being done with these materials. In addition, although 
state reporting services such as those in Minnesota (21) and Illinois 
(27) collect and publish Information annually on the number of acres of 
different crops treated with specific pesticides, no information is in­
cluded on the total quantities of pesticides used nor is there informa­
tion made available on disposal. While these state publications certainly 
represent a great improvement over the previous condition of a complete 
lack of specific pesticide use data, they still leave questions unan­
swered, particularly concerning the subject of unwanted pesticide and 
empty pesticide container disposal. 
In April, 1969, the governors of the states of Illinois, Indiana, 
Michigan, Minnesota and Wisconsin met to review the pesticide situation 
in regard to possible environmental pollution. Following the conference, 
the governors instructed the agricultural statisticians in their respec­
tive states to collect and publish annually statistical data on the use 
of pesticides on farms. The third annual survey was made in 1971 (21). 
Once again, however, no information was collected concerning the accumu­
lation or deposition of waste pesticides and/or empty pesticide 
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containers. As far as lowa is concerned the state does not even collect 
or publish limited pesticide use information as presented in the Illinois, 
Indiana, Michigan, Minnesota and Wisconsin publication. 
According to von Bumker (43), several commercial market survey 
organizations specialize in collecting data regarding the quantity of 
specific pesticides used by crops and by states; these data are then 
offered for sale. In addition, most, if not all, of the major pesticide 
manufacturers have their own market intelligence organizations and sys­
tems. However, von Rumker (43) reports that this information is closely 
guarded and generally not accessible to scientists, regulatory officials 
and policy makers in the public domain. Perhaps most importantly, how­
ever, is the fact that specific information on the subject of unwanted 
pesticides and emp^- pesticide containers is not collected in these pri­
vate industry surveys. 
In order to determine what was currently being done by other states 
as far as unx-7ar.ted pesticide and empty pesticide container problem deter­
mination was concerned, the author in November, 1971 conducted an informal 
survey of state extension workers concerned with pesticide safety educa­
tion. Of the fifty states that were contacted, thirty-five responded. 
Five of the states (12, 32, 42, 52, 60) indicated that they had conducted 
surveys of various kinds designed to determine what was currently being 
done with empty pesticide containers. However, none of the responding 
states were actively involved in trying to determine how both unwanted 
pesticides and empty pesticide containers were currently being disposed 
of. In addition, none of the responding states were actively involved in 
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trying to establish inventory figures as far as what and hew much un­
wanted pesticide and empty pesticide containers were currently being 
stored that required disposal. However, subsequent to the above-mentioned 
informal suirvey, it was determined that Mississippi (50) was actively 
engaged in these determinations and that several other states had become 
involved with pesticide use, storage and disposal oriented studies. A 
subject matter summary of these studies is reported in Table 2. 
Typical of most of the pesticide survey studies being conducted by 
states is a Maryland study. The Maryland Department of Agriculture (2) 
in 1971 conducted a study which revealed that the state's four million 
urban residents use a greater variety of pesticides each year than any 
of the ten thousand five hundred farmers residing in the state. The 
study also revealed that the pesticides applied by urbanités are "usually 
applied by the homeowner at a rate of application per acre greatly ex­
ceeding that applied in agriculture." In addition, the study indicated 
that careless disposal of leftover home-use pesticides adds to the con­
tamination of the land, streams and water supplies. 
The Tennessee Department of Agriculture (52) conducted a survey in 
1970 that was designed to determine the pesticide use and deposition pat­
terns for that year. However, deposition referred only to empty pesticide 
containers currently being disposed of and no information was obtained 
on current inventories of either unwanted pesticides or empty pesticide 
containers that required disposal. The deposition results of the 1970 
Tennessee survey are reported in Table 3. 
Table 2. State-wide pesticide use, storage and disposal studies* 
Information being surveyed for 
Storage data Disposal data 
S tate Use data Safety data Techniques 
Empty Unwanted 
Inventories container waste 
System 
need 
California 0 0 0 0 X 0 0 
Louisiana 0 X X 0 X X 0 
Maryland X 0 0 0 0 X 0 
Minnesota 0 0 0 0 X X 0 
Mississippi 0 0 0 0 X X 0 
Nebraska X X X 0 0 0 0 
North Carolina X X X 0 X 0 0 
Oregon 0 0 0 0 X 0 X 
Pennsylvania X X X 0 X 0 0 
South Carolina X X X 0 0 0 0 
Tennessee X 0 0 0 X 0 0 
Virginia X 0 0 0 0 0 0 
Study being 
reported here 
0 = 
X X 
imblect not included in 
X 
study; X = 
X 
sublect 
X 
included in study. 
X X 
^Excluding the studies that have been conducted in Iowa. 
Table 3. Pesticide container deposition in Tennessee agriculture 
Usage Metal drums Metal cans Glass-plastics Paper bags Combined total 
% of % of % of % of % of 
Per survey No, used total No. used total No. used total No. used total No. used total 
Recycled îi 4.4 23 0.9 85 4.2 29 0.2 142 1.7 
Given away ]. 1.9 32 1.2 25 1.3 0 0.0 58 0.3 
Used at home 64 56.6 490 18.3 608 30.3 0 0.0 1,162 5.5 
Trash 4:) 38.1 1,609 60.1 366 18.3 1,314 8.0 3,332 15.8 
Burned 0 0.0 0 0.0 708 35.3 14,482 88.7 15,190 71.9 
Buried 0 0.0 523 19.5 214 10.7 511 3.1 1,248 5.9 
Total used 113 0.0 2,677 0.0 2,006 0.0 16,366 0.0 21,132 0.0 
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Oregon^ reported a survey conducted by the Willamette Valley Chemi­
cal Co.—Fieldmen's Association of that state. The survey involved only 
clients-customers of the surveying company and was aimed at determining 
what is done with empty pesticide containers and if the respondents were 
interested in developing an empty pesticide container collection system. 
The survey indicated that the majority of farmers surveyed disposed of 
their empty pesticide containers on the farm and were interested in a 
collection system only if it didn't cost them anything. 
2 
Minnesota reported conducting an informal pesticide disposal survey 
during the fall of 1972. Only professional pesticide applicators were 
surveyed, however. Four questions were asked of the applicators concern­
ing deposition of unwanted pesticides and empty pesticide containers: 
1) When? 2) Where? 3) How much? 4) What type? The reported quantities 
of pesticides disposed of ranged from ounces to hundreds of gallons per 
applicator. Most of this pesticide was hauled to dumps, some was stored 
while the remainder was disposed of by "using any legal or illegal pro­
cedure available." The frequency of disposal ranged from daily to never; 
most applicators made an effort to head towards their selected dump 
facility as the containers were emptied or at least once each week. 
Many types of pesticides and pesticide formulations were disposed of but 
the majority were herbicides with the more cannon insecticidal 
^Capizzi, Joe. Private communication. Oregon Cooperative Exten­
sion Service. Corvallis. Nov. 29, 1971. 
2 
Harein, Phillip. Private conmunication. Minnesota Coop. Ext. 
Serv. St, Paul. Mov. 18, 1971. 
25 
formulations for crops coming in second. 
The California State Association of Agricultural Commissioner's 
Agricultural Chemical Subcommittee in cooperation with the State Depart­
ment of Public Health (46) reported conducting a survey in 1969 to 
determine the numbers and kinds of empty pesticide containers requiring 
disposal in California during 1969. The results of this survey are 
reported in Table 4. 
Table 4. Disposal of agricultural pesticide containers in California 
during 1969 
Type of container Number requiring disposal 
55 gal. metal drums 8,000 
30 gal. metal drums 98,000 
Small metal containers 346,000 
Paper sacks 3,239,000 
Other paper containers 8,000 
Glass containers 91,000 
Plastic containers 81,000 
Total 3,871,000 
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Pennsylvania (42) reported conducting an intensive pesticide usage 
profile survey in a single county within the state during 1970. The 
study consisted of surveying both rural and urban premises for the pri­
mary purpose of finding out exactly what pesticide product names were 
used and to find out how many pesticides were used per premise. However, 
information was also obtained concerning the deposition of empty pesti­
cide containers. It was found that approximately 6 out of 10 individuals 
surveyed took their empty pesticide containers to a landfill while approx­
imately 3 out of 10 individuals surveyed either burned or buried such 
materials on their own property. In addition, the survey obtained data 
concerning the usage of various pesticide safety techniques. 
North Carolina (60) also reported conducting an intensive pesticide 
usage study in a single county. The survey was carried out during late 
1969 through early 1970 and was undertaken to determine what pesticide 
compounds are in use, what quantities of these pesticide compounds are 
used and how the resulting empty pesticide containers are disposed of. 
Generally it was found that the vast majority of farmers surveyed dis­
posed of their containers in unsafe ways; indiscriminate dumping, burn­
ing, burying and reusing were methods commonly cited. Although specific 
data were not developed on the subject of unwanted pesticide disposal, 
survey results indicated that unused pesticides were either disposed of 
by continuing the application until all of the chemical was used up or 
by simply emptying the remaining, unused pesticide onto the ground. As 
in the case of the Pennsylvania county study (42), additional data were 
also obtained concerning the usage of various pesticide safety techniques. 
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Mississippi State University (50) reported conducting a very compre­
hensive unwanted pesticide and empty pesticide container disposal study 
for the entire state. The total study was primarily concerned with two 
facets of the disposal problem: 1) The identification of the scope of 
the disposal problem; 2) The design of a suitable disposal facility. 
Only the scope of the disposal problem will be discussed here. As in the 
case of the California study (46), the total number of empty pesticide 
containers requiring disposal during a particular year was determined. 
The data reported were for the years 1968 and 1969 and are tabulated in 
Table 5. 
Table 5. Pesticide containers used in Mississippi during 1968 and 
1969 
Type of container 1968 1969 
55 gal. metal drums 46,500 65,750 
30 gal. metal drums 13,500 16,000 
5 gal. metal drums 185,000 240,000 
1 gal. glass and plastic containers 351,000 400,000 
% gala, plastic containers 30,000 35,000 
1 quart containers 70,000 80,000 
Totals 696,000 836,750 
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In both years, no record was made of the number of paper or cloth con­
tainers that required disposal. In the facet of identifying the scope 
of the disposal problem a number of surveys were run during 1969 and 
although, according to the investigators, not all of the surveys pro­
duced worthwhile information, two of the surveys resulted in the acquisi­
tion of data which were felt to be reliable. The first survey involved 
large (in an economic sense) farmers, aerial pesticide applicators, 
pesticide formulators and pesticide distributors; the second survey 
involved only cotton farmers who had a cotton acreage allotment of 100 
acres or more. The results of the two surveys indicated that approxi­
mately half of the empty pesticide containers and unused pesticides 
generated by the survey were disposed of in unsafe ways; indiscriminate 
dumping, burning and burying were the methods most commonly cited. 
The Nebraska Cooperative Extension Service (12) reported conducting 
a survey in 1966 that was designed to determine: 1) What is the inci­
dence of pesticide use in Nebraska; 2) How often do pesticide users 
engage in unsafe practices or misuse pesticides; 3) What are the charac­
teristics of pesticide users and those who use pesticides improperly or 
unsafely. Although not concerned specifically with unwanted pesticides 
and empty pesticide container disposal, the study did find that the 
unsafe pesticide user is the individual least likely to read a book, 
pamphlet or magazine concerning information about the safe use of pesti­
cides or attend educational programs where pesticide information is avail­
able. Obviously, this type of situation creates a special problem for 
the pesticide safety educator who is not only trying to reduce the 
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incidence of improper unwanted pesticide and empty pesticide container 
disposal but reduce the incidence of pesticide misuse in general. 
South Carolina (32) reported conducting a pesticide use survey of 
urban households in 1969. The study did not deal specifically with pesti­
cide disposal but it did reveal that pesticide safety practices were in­
adequately used. For example, nearly 9 out of 10 of those individuals 
surveyed indicated that they stored their pesticides in an unlocked area. 
In addition, approximately 2 out of 3 of those individuals surveyed indi­
cated that they stored their pesticides near food or medicine and neither 
wore gloves or other protective clothing while applying pesticides. An 
interesting finding of the study revealed that a substantial portion of 
those individuals hospitalized with acute pesticide poisoning obtained 
the pesticides by stealing them from a place where the chemicals were 
properly utilized. In addition, it was found that the stolen pesticides 
were often stored in unlabeled containers and then utilized in an improper 
fashion by those individuals who had stolen them. 
Louisiana reported conducting a series of three pesticide surveys 
in 1971. The first survey (5) Involved identifying problems associated 
with pesticide use in rural areas. The second survey (4) Involved deter­
mining what safety practices are used to protect employees of licensed 
custom pesticide applicators, what training is provided for the employees 
and what disposal practices for unused pesticides and empty pesticide 
containers are employed by the licensed custom pesticide applicators. 
The third survey (3) involved determining the pesticide usage habits, 
personal protection habits, sources of pesticide purchases and information 
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on pesticide storage and disposal practices in white and nonwhite urban 
households. The rural survey indicated that most of the individuals 
surveyed were knowledgeable about the pesticide materials that they were 
using. However, although the general pesticide knowledge of the rural 
population appeared good, the survey revealed that the use of protective 
clothing and common sense procedures and methods conmonly used for empty 
pesticide container and unused pesticide disposal "left much to be de­
sired." The licensed custom pesticide applicator survey indicated that 
most of the licensed custom pesticide applicators were providing sane 
sort of safety training and protective equipment for their employees. 
However, there were some licensed custom pesticide applicators that pro­
vided no protective equipment, safety training, medical supervision, etc. 
for their employees. The licensed custom pesticide applicator survey 
also revealed ttet the disposal of empty pesticide containers was as big 
a problem for licensed custom peëtlcide applicators as it was for the 
rural population. The urban survey indicated that the main problems asso­
ciated with pesticides were associated with improper storage and dis­
posal of pesticide materials. Although the vast majority of such materi­
als were stored in the kitchen and utility room, less than half of the 
individuals surveyed indicated taking special precautions in order to 
keep the materials out of the reach of children. In addition, the vast 
majority of unwanted pesticides were disposed of by either placing them 
in the garbage, washing them down the drain or rinsing them out on the 
ground. Similarly, the vast majority of empty pesticide containers were 
disposed of by placing them in the garbage. 
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As far as research concerning the unwanted pesticide and empty pesti­
cide container situation in Iowa is concerned, data are available from 
four different sources: 1) The Iowa Institute of Agricultural Medicine; 
2) The Iowa Farm Bureau; 3) Iowa State University; 4) The Environmental 
Protection Agency. 
Although involved in many health aspects related to pesticide use, 
the Institute of Agricultural Medicine (25) conducted an Iowa community 
survey in 1972 which was conducted to: 1) Determine what equipment or 
practices Iowa farmers use when handling pesticides; 2) Determine what is 
done with leftover pesticides; 3) Determine whether Icwa farmers would 
be willing to return unwanted pesticides and empty pesticide containers 
to a local dealer.and pay a fee for their safe disposal. The survey 
results showed that 51 percent of the farmers surveyed indicated that they 
use a hat, 42 percent use rubber gloves, 32 percent use goggles and 13 
percent use a respirator while applying pesticides. In addition, of the 
farmers surveyed 63 percent indicated that they usually have leftover 
pesticides; sixty-three percent of these individuals store the leftover 
pesticides until further use, 22 percent return the leftover pesticides 
to the dealer, 9 percent bury the leftover pesticides on the farm, 6 
percent discard the leftover pesticides on unused land and 2 percent dis­
card such materials in a sanitary landfill. An interesting finding of 
the survey indicated that of the farmers interviewed, 42 percent indi­
cated that they would be willing to return unwanted pesticides and empty 
pesticide containers to a local dealer and pay a fee for safe disposal; 
of those willing to pay for such a service, it was found that 82 percent 
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would be willing to pay $5/year, 15 percent would be willing to pay 
$10/year and 2 percent would be willing to pay $20/year or more. 
In 1970, the Iowa Farm Bureau (29) conducted a short survey of their 
members. The survey was primarily designed to determine: 1) How empty 
pesticide containers are disposed of; 2) Whether or not the respondents 
have leftover pesticides at the present time; 3) Whether or not the 
respondents would be willing to pay a fee for safe empty pesticide con­
tainer disposal. Seventy-two percent of those responding to the survey 
indicated that they burned their empty pesticide containers, 12 percent 
indicated that they returned empty pesticide containers to the pesticide 
dealer and 34 percent indicated that they either burned such containers 
or took them to the dump. Thirty-four percent of those responding to 
the survey indicated that they usually have leftover pesticides. Unfor­
tunately, there was no indication from the survey results whether or not 
the leftover pesticides were destined for use or disposal. However, the 
survey did reveal that 44 percent of these responding would be willing 
to pay a fee in order to have their empty pesticide containers disposed 
of in a safe manner. Of those willing to pay such a fee, 56 percent 
indicated that they would pay $5/year, 40 percent indicated that they 
would pay $10/year and 4 percent indicated that they would pay $20/year. 
In 1965, Beal, Bohlen and Lingren (9) conducted a pesticide survey 
that was primarily concerned with determining the knowledge and attitudes 
of Iowa farmers concerning pesticide use and their sources of information 
concerning proper pesticide use. Although not specifically concerned 
with amounts of various pesticides used or disposed of the study did 
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shew that 96 percent of the Iowa farmers sampled used pesticides. The 
study also indicated that only 19 percent of the farmers who use pesti­
cides were obtaining pesticide container disposal information from their 
pesticide dealer. In addition, of this 19 percent, over 80 percent indi­
cated that the enq>ty pesticide container disposal information that they 
were obtaining was inadequate. Overall, the study indicated that 62 
percent of the farmers surveyed felt that the pesticide label was the 
most important source of information concerning pesticide safety proce­
dures, including proper empty pesticide container disposal; however, 11 
percent of the farmers surveyed felt that the mass media was the most 
important source for obtaining such information, 11 percent felt the 
pesticide dealer was the most important source and 8 percent felt that 
the USD& Extension Service was the most important source. 
In 1971, Button (26) conducted an environmentally oriented study in 
a single county in Iowa. The study was conducted in Woodbury County and 
its purpose was to gather information in order to strive for a better 
understanding of the environmentally related factors which may be affect­
ing the food chain and the health of the Iowa people. Although not 
directly concerned with the use, storage and disposal of pesticides the 
study did show that 9 percent of the farm households surveyed indicated 
at least one household member had experienced an illness associated with 
a chemical poisoning; of those nonfarm households surveyed, 6 percent 
reported such an illness. In both situations (farm and nonfarm), how­
ever, the specific nature of the chemical poisoning was not indicated so 
it is unknown whether or not pesticides were involved. As far as the 
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farm use of agriculture pesticides is concerned, 82 percent of the farm 
households surveyed indicated that such pesticides were used on their 
agricultural crops. Of the farm households that indicated that they used 
agricultural pesticides, 46 percent indicated that they did not take 
special precautions in older to avoid skin contact and/or inhalation of 
the products. However, when asked what environmental problem they felt 
the most concern about, 64 percent of the farmers indicated that chemical 
problems (insecticides, herbicides, fungicides, fertilizers, etc.) and 
water, air and soil pollution caused them the most concern. In addition, 
8 percent of the farmers surveyed Indicated that at least once they had 
had to dispose of farm chemcials and that the usual method of disposal 
was burial. Finally, the vast majority of the farmers surveyed in the 
study, 89 percent, indicated that they feel information should be made 
available as to the best method of disposing of agricultural chemicals 
and their empty containers. 
In 1971, The Envirorssental Protection Agency (43) conducted a pesti­
cide oriented study in the states of Illinois, Iowa, Kansas, Minnesota 
and Missouri. Although the study was strictly agriculturally oriented 
and was generally concerned only with the fate and effect of pesticides 
on nonlrrigated croplands in the five state area, specific data were 
generated by the study concerning the disposal of empty pesticide con­
tainers and human farm injury resulting from the use and application of 
pesticides. The results of the empty pesticide container disposal portion 
of the study are reported in Table 6. The results of the human farm 
injury portion of the study are reported in Tables 7 and 8. Table 7 
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Table 6. Methods of empty pesticide container disposal in the 5-state 
area of Illinois, Xosa, Kansas, Minnesota and Missouri 
Methods used Illinois lava Kansas Minnesota Missouri 
1. Throw in trash 
for pickup 14% 20% 22% 26% 17% 
2. Burn 65% 70% 51% 85% 70% 
3. Wash and store 40% 8% 9% 17% 15% 
4. Wash and use as 
container 10% 3% 11% 17% 35% 
5. Dump in ditch 
or field edge S% S% 13% 4% 9% 
6. Bury 12% 5% 11% 9% 13% 
7. Other 24% 21% 29% 9% » 
Table 7. County extensicm agent reports of axpcscre to pesticides 
resulting in injury in the 5-state area of Illinois, Iowa, 
Kansas, Minnesota and Missouri 
Illinois XoBa Kansas Minnesota Missouri 
Incidences 
of human 
injury 6/46 13/47^ 15/42 12/45 16/37 
Positive responses /number of farm agent contacts. 
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indicates the responses of county extension agents who indicated knowing 
or hearing of particular incidents of farmer pesticide exposure within 
the past year; Table 8 indicates the responses of the fanners themselves 
concerning personal incidents of pesticide exposure. 
Table 8. Farmer reports of personal exposure to pesticides resulting 
in injury in the 5-state area of Illinois, Iowa, Kansas, 
Minnesota and Missouri 
Total replies 
No. use 
pesticides 
Total people 
ill 
Do not use 
pesticides 
Illinois Iowa Kansas Minnesota Missouri 
52 
49 
98 
92 
57 
46 
60 
46 
64 
55 
14 17 11 11 11 
(28.57=) (20.3%) (23.9%) (23.9%) (20.0%) 
Headaches 
Dizziness 
Break down of illness reported 
10 
3 
13 
5 
6 
2 
6 
3 
4 
1 
stomach 
Other 
Left question 
blank but use 
pesticides 
5 
3 
8 
4 
26 
7 
1 
6 
1 
5 
1 
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METHODS AND PROCEDURES 
Introduction 
The basic objectives of this study were to determine how unwanted 
pesticides and empty pesticide containers are currently being stored and 
disposed of in the state of Iowa and to determine what price in terms of 
time and money the pesticide user in Iowa is willing to pay in order to 
have his unwanted pestices and empty pesticide containers disposed of in 
a safe and efficient manner. An attempt was also made to develop informa­
tion that would be helpful in the development of an effective pesticide 
safety extension education program in Iowa. 
This chapter describes the Methods and Procedures that were used to 
collect, analyze and synthesize the data relevant to this study. The 
chapter has been divided into four sections: 1) Development of the Ques­
tionnaires; 2) Selection of the Sample; 3) Collection of the data; 4) 
Treatment of the Data. 
Development of the Questionnaires 
Development of the questionnaires began in 1971. The development 
procedure initially involved contacting the extension pesticide chemicals 
coordinator in all fifty states in order to determine if pesticide use, 
storage and disposal surveys had been conducted in their respective states 
(see Appendix B). Of the thirty-five states that responded to the inquiry, 
five (12, 32, 42, 52, 60) stated that they had conducted surveys to 
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determine various aspects of pesticide safety within their states. These 
surveys, in addition to others, are discussed at some length under the 
Review of Literature chapter and will not be discussed further here. How­
ever, it was these surveys that provided the initial information for the 
development of the questionnaires discussed here and utilized in this 
study. In addition. Dr. L. C. Gibbs^ provided copies of several ques­
tionnaires that had been utilized at the federal level to determine vari­
ous aspects of pesticide usage on farms; these questionnaires also pro­
vided information that was utilized in the development of the question­
naires used in this study. Perhaps the most useful source for the devel­
opment of the questionnaires, however, was the Handbook for Pesticide-
Chemicals Program Coordinators (37) developed by Dr. Philip C. Minter of 
the Colorado State University Cooperative Extension Service; many of 
the questions used in the questionnaires developed for this study were 
adapted from ones printed in the Minter handbook. Also helpful in de­
veloping the questionnaires was a Virginia Polytechnic Institute publica­
tion entitled "The Effect of a Planned Communication Program On Change 
of Attitude and Knowledge of the Urban Dweller Toward Chemicals and 
Pesticides" (22); some of the ideas for questions utilized in the ques­
tionnaires were obtained from this publication. 
Invaluable in a different sense in developing the questionnaires was 
the Iowa State University publication, "The Community Survey—Its Use In 
Development and Action Programs" (8). Although this publication did not 
^Gibbs, L. C. Private communication. Federal Extension Service. 
Washington, D.C. Nov. 9, 1971. 
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list specific questions dealing with pesticides as did the Handbook for 
Pesticide Chemicals Program Coordinators, it did contain valuable infor­
mation on obtaining ideas for questions, wording the questionnaires, 
ordering questions, using structured and unstructured questions, pretest­
ing the questionnaires and, generally, was most helpful in planning and 
implementing the questionnaire survey. In this same manner, the book 
entitled, "The Art of Asking Questions" by Stanley Payne (40) was also 
a valuable resource. In addition. Dr. Harold Baker of the Survey Section 
of the Iowa State University Statistical Laboratory collaborated with 
the author in the development of the physical arrangement of the ques­
tionnaires and Mr. Lee Thompson of the Extension Information Service at 
Iowa State University collaborated with the author in the construction 
of a questionnaire cover letter that was calculated to instill interest 
in the respondent and relay a desire to fill out and return the question­
naires promptly (see Appendix D). 
Early in the development of the questionnaires it was determined 
that in order to fulfill the objectives of the study the questionnaires 
should not be sent to farmers alone, although it was felt that farmers 
were probably the individuals who used the largest amounts of pesticides 
on a state-wide basis. However, it did not necessarily seem to follow 
that just because farmers were perhaps the biggest pesticide use group 
in the state in terms of volume that they would be the group with the 
biggest problem with unwanted pesticides and empty pesticide container 
disposal. In addition, it was felt that as a group, farmers, compared 
to householders, were probably more knowledgeable as far as proper 
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pesticide use was concerned. Therefore, the decision was made to strat­
ify the pesticide users within the state in such a way as to develop 
four survey groups: 1) Licensed pesticide applicators; 2) Pesticide 
dealers; 3) Fanners ; 4') Householders (nonf arm). Although not pesticide 
users in the truest sense of the term it was decided to include pesti­
cide dealers in the survey because it was felt that the dealer group 
might nevertheless have a supply of unwanted pesticides on hand that 
required disposal. 
In addition to the primary stratification of the pesticide users 
within the state it was decided to secondarily stratify the licensed 
pesticide applicator and householder groups. The licensed pesticide ap­
plicators were stratified on the basis of whether or not they were a 
governmental (city, county or state) agency, i.e., governmental agencies 
in one substrata and nongovernmental agencies in another substrata. 
This was done because it was felt that the pesticide use patterns of 
goverisnental agencies in general, although licensed pesticide applica­
tors, would be quite different from the pesticide use patterns of 
licensed pesticide applicators involved in such endeavors normally asso­
ciated with pest control operators or agricultural custom pesticide 
applicators. The householders were stratified on the basis of the size 
of the comaunity in which they resided. Again, this was done because 
it was felt that the pesticide use patterns of a householder living in 
an apartment situation in a large city would be quite different from a 
householder living in a small town or rural area and, probably, if the 
pesticide use patterns were different the associated pesticide disposal 
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problems would probably be different as well. 
Basically, the questionnaires sent to the four respondent groups 
were essentially the same. However, it was felt that since the pesticide 
use patterns of the four groups were probably different it would be wise 
to modify each group questionnaire in such a way so as to reflect these 
supposed use pattern differences (see Appendixes E, F, G and H). 
The four questionnaires (one for each respondent group) that were 
ultimately developed for this study each contained a section designed 
to collect information concerning the respondents' attitudes towards 
and knowledge of the use of chemical pesticides, including information 
on pesticide safety and educational needs. The licensed pesticide appli­
cator, farmer and householder questionnaires also contained a section on 
pesticide use patterns. Obviously, since pesticide dealers do not actu­
ally use pesticides, this section was omitted from their questionnaire. 
Although the study was not primarily designed to obtain specific pesti­
cide use infcrsaticn from the respondents, specific questions were asked 
concerning pesticide use in order to predispose the respondents to 
answering questions responsibly and factually on the subjects of pesticide 
safety, pesticide storage and the disposal of unwanted pesticides and 
empty pesticide containers. The pesticide storage and pesticide disposal 
sections were designed to provide specific information on current unwanted 
pesticides and empty pesticide container storage and disposal and to pro­
vide an inventory of such materials presently within the state that re­
quires disposal; the disposal section also contained questions that were 
designed to determine the need for an unwanted pesticide and empty 
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pesticide container disposal system in the state of Iowa. 
Selection of the Sample 
Based on relevant characteristics of the populations being studied 
and the resources available for the study, tentative sample sizes of 
150 licensed pesticide applicators, 200 pesticide dealers, 500 farmers 
and 1000 householders were set. Systematic random selection utilizing 
the random number technique was used throu^out each stratified level 
in sample selection. 
The sample of licensed pesticide applicators was selected from a 
list of licensed pesticide applicators obtained from Mr. M. R. VanCleave 
of the Iowa State Department of Agriculture. Prior to selecting the 
sample, the licensed pesticide applicators were classified into four 
categories or substrata: 1) State government licensees; 2) County 
government licensees; 3) l&inicipal government licensees; 4) Private 
licensees. Each group was sampled separately. The sampling rate and 
35"^er selected in each category is shown in Table 9. 
The pesticide dealer population from which the pesticide dealer 
sample was drawn was determined to be those individuals whose names ap­
peared on pesticide dealer lists supplied by the 100 Iowa county extension 
directors. To obtain the objectives of this study it was not intended 
that these lists include all firms selling pesticides in the respective 
counties, but rather that they include those firms for whom pesticides 
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Table 9. Sampling rate and number of respondents selected in each 
licensed pesticide applicators substratum 
Substratum (type of licensee) Sampling rate Number selected 
State government 1 out of 5 7 
County government 1 out of 5-2 16 
Municipal government 1 out of 5.2 18 
Private 1 out of 14.7 109 
Total Î5Ô 
constitute an important sales item. To achieve this end, therefore, the 
101 county extension directors were asked to supply the names of those 
individuals or firms in their counties that they would invite to attend 
a county-wide pesticide dealer meeting if such an extension meeting were 
conducted in their county (see Appendix C). After editing the lists for 
inappropriate names and duplications between counties and with the li­
censed pesticide applicator list, a sample was selected from the lists 
in a systematic manner at a rate of 1 out of 8 for a total selected of 
204 names. 
The farmer population from which the farmer sample was drawn was 
determined to be those individuals whose names appeared on a list of 
approximately 125,000 persons known to have responded to previous farm-
related inquiries conducted by the Sample Survey Section of the Icwa State 
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University Statistical Laboratory. Approximately 500 names were desired 
in the farmer sample; consequently, a sample rate of 1 out of 250 was 
applied to the farmer list in a systematic manner. The actual number of 
names subsequently selected waa 486. 
The householder population from which the householder population was 
drawn consisted of all households which were within incorporated towns 
and cities and which were listed in a local telephone directory at the 
time this study was conducted. Based on the total number of households 
in these towns and cities according to the 1970 Census, it appeared that 
a sampling rate of 1 out of 714 would yield the desired number of house­
holders in the sample since approximately 1000 householders were desired. 
The towns and cities were grouped into 9 categories or substrata on the 
basis of their 1970 Census population. The sampling rate and number 
selected in each category is shown in Table 10. 
All towns in strata 1 and 2 were Included in the sample and the over­
all sampling rate applied directly to the telephone directories for these 
towns. In each of the remaining strata, the indicated number of towns 
was selected with probabilities proportional to size in terms of popula­
tion (1970 Census). For each sample town, a within-town sampling rate 
was computed such that the product of this rate and the probability of 
having selected the town was equal to the overall sampling rate of 1 
out of 714. This within-town rate was then applied to the telephone 
directory listings. Names of business firms and the like were ignored 
as were the names of persons with rural addresses. The total number of 
householder names selected was 1009. 
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Table 10. Sample rate and number of respondents selected in each 
householder substratum 
Total no. of No. of communities 
Substratum Community size communities in sample 
1 more than 50,000 7 7 
2 25,000 - 49,999 9 9 
3 10,000 - 24,999 11 6 
4 5,000 - 9,999 36 9 
5 2,500 - 4,999 48 S 
6 1,000 - 2,499 136 20 
7 500 - 999 209 20 
8 less than 500 494 20 
Total 950 Total 99 
Collection of the Data 
Basically, two methods of delivering the questions to the respon­
dents were considered, face-to-face interviews or scheduling and mailed 
questionnaires. The mailed questionnaire approach was selected because 
this approach allows the researcher to reach many people in a relatively 
short period of time, and most importantly, the technique is relatively 
economical. Unfortunately, the mailed questionnaire technique does have 
some marked disadvantages. Perhaps the biggest disadvantage is the fact 
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that percent returns on a mailed questionnaire are rarely as high as 
the researcher would like; in fact, percent returns of mailed question­
naires are generally quite low. This in itself is perhaps not too bad 
since the researcher can obtain the number of returns he wants by simply 
increasing the number of questionnaires sent out. The big problem with 
low percentage returns of mailed questionnaires, however, results from 
two populations being created, the one population that returned the ques­
tionnaires and the other population that did not. The researcher must 
then ask himself, "does the nonrespondent population differ significantly 
from the respondent population and, if so, how can I make estimates of 
the population as a whole from a sample that is not representative." In 
addition, another main shortcoming of mailed questionnaires is that those 
people that respond to them often want to place themselves in as good a 
light as possible which may lead to inaccurate and biased responses; 
this is particularly true of questionnaires that are personally signed by 
the respondent. Certainly, this tendency towards inaccuracy and bias is 
perhaps not unique to those individuals who fill out and return mailed 
questionnaires but the use of the mailed questionnaire certainly encour­
ages the tendency. Additional problems associated with mailed question­
naires are that thougjhtful answers are sometimes lacking, some questions 
may not be answered at all and some respondents may be actually nonreaders 
or functional illiterates. 
In order to minimize some of the problems associated with mailed 
questionnaires certain techniques and procedures were utilized in the 
collection of the data. For the most part, closed or structured 
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questions were used in the questionnaires. This type of question may 
require some filling in by the respondent but for the most part closed 
or structured questions are concrete questions that list the possible 
answers or responses to the questions so that the respondent merely has 
to check the appropriate responses. The advantages of this type of ques­
tion are three-fold: 1) Structured questions are easy to fill out which 
usually results in a higher return percentage; 2) Structured questions 
facilitate tabulation and analysis of the results; 3) Structured questions 
keep the respondents mind on the subject. In addition to the use of 
structured questionnaires, several other techniques were utilized in the 
hope that they would increase the return percentage. First of all, the 
questionnaires were pretested in the Ames area; this involved sending 
each of the four questionnaires to twelve individuals in the respective 
survey category in order to determine if the questions were being inter­
preted in ways other than the researcher intended or if some of the ques­
tions were too difficult to answer in their existing form. The return 
percentage on the pretest was 65 percent and no problems developed which 
required modifying the questionnaires. However, it was determined that 
the cover letter accompanying each questionnaire should premise con­
fidentiality rather than anonimity (see Appendix D) as was the case in 
the original cover letter accompanying the pretest. In promising con­
fidentiality and then coding the questionnaires, follow-up mailings or 
other contact could be made with those individuals who failed to return the 
questionnaire after the initial mailing. In order to further increase 
the return percentage, at the time the questionnaires were mailed out a 
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listing of all individuals receiving a questionnaire within a particular 
county was sent to the respective county extension director with the sug­
gestion that he contact each individual and inform him or her as to the 
need and importance of filling out the questionnaire and returning it 
as soon as possible. Approximately two weeks after the initial mailing 
of the questionnaires and the mailing of the respondent lists to the 
county extension directors, a second list was mailed to the county exten­
sion directors of those individuals who had not yet returned their ques­
tionnaires; once again, the county extension directors were asked to 
contact the delinquent respondents and encourage them to fill out and 
return their questionnaires promptly. Thus, those individuals who did 
not return their questionnaire within two weeks after it was mailed to 
them received two personal contacts from their county extension director. 
Finally, in order to maximize the return percentage, franked, self-
addressed envelopes were provided for the respondents to use for return­
ing their questionnaires. In addition, prior to the actual mailing of 
the questionnaires, the county extension directors were encouraged to 
utilize the mass media at the local county level in order to stimulate 
Interest in the study (see Appendix C). 
The licensed pesticide applicator questionnaires were mailed April 2, 
1973; the pesticide dealer questionnaires and the farmer questionnaires 
were mailed on March 23, 1973; the householder questionnaires were mailed 
on May 3, 1973. 
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Treatment of the Data 
The data collected from the questionnaires was handcoded by 
Mrs. Margaret Mason and other personnel of the Sample Survey Section of 
the Iowa State University Statistical Laboratory. The coding of the 
questionnaires involved assigning specific numbers to the various re­
sponses. The data were then transferred to International Business Ma­
chines (IBM) cards by personnel of the Iowa State University Computation 
Center. IBM machines were used for the sorting, tabulating and summari­
zing the data. The responses from the licensed pesticide applicators, 
pesticide dealers, farmers and householders were then statistically 
treated with respect to the essential data; the essential data was 
deemed to be the responses to those questions considered appropriate 
and essential in reaching and obtaining the objectives of the study. 
These data were then reported by the use of frequency counts, percent­
ages, means standard errors and confidence intervals. The statistical 
formulas utilized were; 
Mean 
X = total X 
n 
where X = the mean 
X = the individual values 
n = the number of values 
Standard Error of the Mean 
(total X) where s_ = the standard error X 
2 (X) = the square of an 
individual value 
total X = the sum of all 
individual values 
n = the number of 
questionnaires 
= square root 
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Mean Confidence Interval (95%) 
C - 2s__ where CI = the confidence 
^ _ interval 
X = the mean 
s_ = the standard error 
* of the mean 
Percentage 
( . 100 ^ ^ 
~ where P = the percentage 
X = the number possessing 
the quality 
n = the number of ques­
tionnaires 
Standard Error of the Percentage 
(p) (q) where s_ = the standard error 
n-1 X 
p = the proportion of the 
sample possessing the 
quality 
q = the proportion of the 
sample not possessing 
the quality 
n = the number in the 
sample 
V = square root 
Percentage Confidence Interval (95%) 
P where CI = the confidence 
interval 
p = the proportion of the 
sample possessing the 
quality 
s_ = the standard error 
^ of the percentage 
1 = continuity correction 
2n 
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In responding to certain questions In the questionnaires the re­
spondents were requested to rank their responses as to need, desirability, 
importance, etc. Because many respondents failed to do this and simply 
indicated their responses without ranking, no attempt was made to rank 
the responses as such in reporting the findings. However, an estimate 
of ranking within a particular respondent group can be easily obtained 
by assuming that the particular response most often chosen to a given 
question is, in fact, probably ranked first overall, i.e., most needed, 
most desirable, most Important, etc., that the second most often chosen 
response is probably ranked second overall and so on. 
Table 11 lists the half-widths of approximate 95% confidence inter­
vals for the various percentages listed in Tables 13 through 21. To 
obtain an approximate 95% confidence interval for a percentage response 
for a particular question, it first must be determined how many total 
individuals in the respondent group answered the question (this number is 
given for each question in the Tables). Once the total number of individ­
uals within a respondent group answering a particular question is deter­
mined it must then be determined which column heading is closest (after 
moving the decimal place two places to the right) to the percentage 
given in the question response. The number thus located by the inter­
secting row and column is then added and subtracted (after moving the 
decimal place two places to the right) to the percentage resulting in the 
approximate 95% confidence interval for that particular percentage. 
Table 11. Half-widths of approximate 95% confidence intervals 
jjo re- Proportion giving particular answer 
spending .10 or .15 or .20 or .25 or .30 or .35 or .40 or .45 or 
to question .90 .85 .80 .75 .70 .65 .60 .55 .50 
205 .044 .052 .058 .062 .066 .068 .070 .072 .072 
200 .044 .053 .058 .064 .066 .070 .072 .072 .072 
185 .047 .055 .061 .067 .071 .073 .075 .077 .077 
180 .047 .056 .063 .067 .071 .075 .077 .077 .077 
175 .049 .057 .063 .069 .073 .075 .077 .079 .079 
170 .049 .058 .065 .069 .073 .077 .079 .079 .079 
165 .049 .059 .065 .071 .075 .077 .079 .081 .081 
160 .051 .060 .067 .071 .075 .079 .081 .081 .083 
150 .053 .062 .069 .073 .079 .081 .083 .085 .085 
145 .053 .063 .069 .075 .079 .083 .085 .085 .087 
140 .054 .064 .072 .078 .082 .084 .088 .088 .088 
105 .063 .074 .083 .089 .095 .099 .101 .103 .103 
100 .065 .077 .085 .093 .097 .101 .103 .105 .105 
90 .070 .081 .090 .098 .104 .108 .110 .112 .112 
85 .072 .084 .094 .100 .106 .110 .112 .114 .116 
80 .074 .087 .096 .104 .110 .114 .116 .118 .118 
75 .077 .090 .099 .107 .113 .117 .121 .123 .123 
70 .079 .093 .103 .111 .117 .121 .125 .127 .127 
60 .086 .101 .112 .120 .128 .132 .136 .138 .138 
50 .096 .112 .124 .134 .140 .146 .150 .152 .152 
40 .127 .140 .150 .158 .164 .168 .172 .172 
20 — — - - .223 .235 .243 .249 .253 .255 
Ln 
to 
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FINDINGS AND INTERPRETATIC»IS 
Study Sample 
Of the total number of 1849 questionnaires that were mailed out, 
645 were returned for a return percentage of 34.9 percent. However, 
because some of the returned questionnaires were either Incomplete, not 
filled out at all, contained inappropriate information or were received 
too late for their inclusion in the tabulation, the number of usable 
questionnaires that constituted the study sample dropped to 570 for a 
return percentage of 30.8 percent. It is this study sample that provided 
the results upon which the findings of this study are based. However, 
nothing is known of the 1279 individuals who either did not return their 
questionnaires or whose returned questionnaires were not utilized. 
The number and percent replies received from the four respondent 
categories, the sampling rate for each category and the expansion factor 
for each category to obtain state-wide estimates of unwanted pesticides 
and empty pesticide containers are listed in Table 12. 
An examination of Table 12 indicates a relatively higher return 
percentage for the pesticide applicator, pesticide dealer and farmer 
categories as compared to the householder category. This difference can 
perhaps be explained by the unfortunate fact that the householder ques­
tionnaires were sent out at a time of year when outdoor activities were 
commencing for the spring season and the task of filling out and returning 
a rather lengthy pesticide use, storage and disposal questionnaire was 
Table 12. Number and percent of return» for the four respondent categories, the final, 
adjusted oampllng rate® for each category and the expansion factor for each 
category 
Total no. Total no. 
Respondent of questionnaires of qucistlonnalres 
group sent returned and % 
Total no. 
of usable questionnaires 
returned and % 
Sampling 
rate 
Expansion 
factor 
Licensed 
pesticide 
applicators 150 9% 61.3 87 58.0 1:12.2 21.03 
Pesticide 
dealers 204 114 55.9 105 51.5 1:8 15.53 
Farmers 486 19% 39.5 174 35.8 1:250 698.32 
Householders 1009 247 24.5 204 20.2 1:714 3534.65 
^Adjusted 
in the section 
to reflect the loss 
entitled Selection 
of the 
of the 
substrata 
Sample. 
which were explained in the previous chapter 
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competing with more enjoyable pursuits. In addition, it might be ex­
pected that the inherent interest of licensed pesticide applicators, 
pesticide dealers and farmers concerning the subject of pesticides would 
be higher than that of householders since their livelihood depends to 
a more or less large extent on these chemicals. 
An examination of Table 12 also reveals that the substratum within 
the licensed pesticide applicator and householder categories that were 
discussed in the previous chapter in the section Selection of the Sangle 
have been omitted. Unfortunately, shortly after the mailing of the lists 
of individuals who had not yet returned their questionnaires, the franked, 
self-addressed envelopes in which the questionnaires were returned were 
destroyed. This was most unfortunate because the envelopes were number 
coded in order that it could be known precisely who filled out each 
returned questionnaire. Without the number coding, it could only be 
determined if a particular returned questionnaire was a licensed pesti­
cide applicator questionnaire, a pesticide dealer questionnaire, a farmer 
questionnaire or a householder questionnaire; there was no way to recon­
struct the substratum that were built into the licensed pesticide appli­
cator and householder categories. The destruction of the envelopes 
prematurely developed out of a misunderstanding between the author and 
personnel of the Sangle Survey Section (Iowa State University) as to the 
continued need for the envelopes after the mailing of the second list. 
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Descriptive Data Responses 
The essential data from the licensed pesticide applicator, pesti­
cide dealer, farmer and householder (nonfarm) questionnaires were cate­
gorized into nine tables in order to present the findings in a clear 
and concise fashion. Table 13 is concerned with the respondents' atti­
tudes towards governmental restrictions on pesticide use; Table 14 is 
concerned with the respondents' knowledge of and need for educational 
material on pesticides and pest control procedures; Table 15 is concerned 
with the respondents' use of pesticide safety procedures and adverse 
results from the use of pesticides; Table 16 is concerned with the use 
of pesticides by farmers and householders; Table 17 is concerned with 
the respondents' storage of pesticides; Table 18 is concerned with the 
respondents* disposal of leftover pesticides; Table 19 is concerned with 
the respondents' disposal of empty pesticide containers; Table 20 is 
concerned with the respondents* disposal of unwanted pesticides; Table 21 
is concerned with the respondents' attitudes towards a state-wide pesti­
cide disposal system. 
Table 13 indicates that there isn't a ground swell of support in 
the state of Iowa for either removing all of the controls on pesticides 
or banning all pesticides completely. However, the householder group 
is the leading exponent of increasing pesticide controls although this 
attitude is far from being a majority opinion for the group. The main 
consensus for all four respondent groups seems to be one of moderation 
in that the majority of respondents feel that controls on pesticides 
Table 13. Descriptive data of responses of licensed pesticide applicators, pesticide dealers, 
farmers and householders concerning governmental restrictions on pesticide use 
1. With respect to controls over the production, sale and use of pesticides, do you believe 
the government should 
a. remove all controls? 
b. remove some of the controls? 
c. leave all regulations as they are now? 
d. increase controls? 
e. remove and/or revise some existing controls as well as add 
some new controls? 
Licensed 
pesticide applicator Pesticide dealer Farmer Householder 
Number % Number % Number % Number "U 
Total 
a. 1 1.1 3 3.1 5 2.9 2 1.0 
b. 8 9.2 4 4.1 16 9.3 8 4.0 
c. 15 17.2 15 15.3 42 24.4 17 8.5 
d. 10 11.5 5 5.1 25 14.5 48 24.1 
e. 53 60.9 70 71.4 82 47.7 119 59.8 
d/e. 0 0 0 0 1 0.6 4 2.0 
b/e. 0 0 1 1.0 1 0.6 1 0.5 
ing 87 98 172 199 
2. Do you think that 
a. all pesticides should bn banned completely? 
b. some of the more poisonous pesticides should be banned completely? 
c. some of the more poisonous pesticides should be available only on a 
restricted basis requiring some kind of permit? 
d. persons wishing to use the more poisonous pesticides should be 
required to pass some sort of test showing that they can use the 
chemicals safely? 
e. none of the statements represent my beliefs. My belief(s) 
is (are) 
Licensed 
pesticide applicator 
Number % 
Pesticide 
Number 
dealer 
% 
Farmer 
Number % 
Householder 
Number % 
a. 1 1.2 0 0 0 0 6 3.0 
b. 4 4.7 3 2.9 25 14.9 30 14.8 
c, 13 15.1 18 17.5 43 25.6 50 24.6 
d. 18 20.9 24 23.3 33 19.6 23 11.3 
e. 0 0 3 2.9 7 4.2 8 3.9 
b/c. 2 2.3 0 0 9 5.4 15 7.4 
b/d. 4 4.7 2 1.9 6 3.6 12 5.9 
b/c/d . 5 5.8 4 3.9 15 8.9 30 14.8 
c/d . 39 45.3 49 47.6 32 19.0 37 18.2 
Total 
answering 86 103 168 203 
Table 13 (continued) 
3®. Do you feel that the present Iowa Applicator Licensing Act is unsatisfactory 
for any of the following reasons? 
a. The examination is too difficult. 
b. The examination is not appropriate, 
c. The examination is not difficult enough. 
d. Adequate materials are not made available to study prior to taking 
the examination. 
e. The Act does not keep incompetent or undesirable persons out of 
the pest control profession. 
f. The Act is an unwarranted governmental intrusion into the pest control 
industry. 
g. Other 
a 
b 
c 
d 
e 
f 
g 
Total 
answering 
Pesticide applicator 
Number % 
4 
21 
4 
27 
33 
1 
3 
85 
4.7 
24.7 
4.7 
31.8 
38.8 
1.2 
3.5 
^Only asked of the pesticide applicator group. 
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should be either left as they are now or that some existing controls 
should be removed and/or revised as well as adding some new ones. Al­
though the main consensus is one of moderation all respondent groups 
indicated a strong awareness that the use of the more poisonous pesti­
cides takes special care, training and perhaps governmental control. It 
is interesting to note, however, that the major feeling for this aware­
ness is expressed by the licensed pesticide applicator and pesticide 
dealer groups, the two groups that are most dependent on pesticides for 
their livelihood. 
Concerning the "e" response of question 2, of the three pesticide 
dealers that marked this response the first indicated that "all pesti­
cides should be applied only by licensed applicators", the second indi­
cated that the label directions for use need to be greatly simplified 
and the third indicated that nonprofessionals selling and using pesti­
cides are "hurting the pesticide market" and should therefore be 
licensed. The main consensus of the seven farmers that marked the "e" 
response was that farmers should use common sense and discretion in using 
pesticides and should be allowed to use any pesticides without restric­
tion—in fact, one of the farmers put it quite bluntly; he indicated 
that all controls over pesticides should be removed and if pesticide 
safety and pesticide regulatory jobs were abolished ""we'd all be better 
off." Of the eight householders that marked the "e" response the main 
consensus was that licensed pesticide applicators, pesticide dealers and 
farmers should be the individuals most regulated concerning the sale 
and use of pesticides. 
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Table 13 also indicates that many licensed pesticide applicators feel 
that the present Iowa Applicator Licensing Act is unsatisfactory. Par­
ticularly interesting is the finding that approximately 39 percent of 
the responding licensed pesticide applicators feel that the Act does not 
keep incompetent or undesirable persons out of the pest control profes­
sion. 
Of the three licensed pesticide applicators that marked the "g" 
response of question 3, the first indicated that the "examination Is 
adequate," the second indicated that pesticide dealers and farmers should 
also have to be licensed and the third felt that in order to prohibit 
unlicensed pesticide applicators from operating, the pesticide operator's 
license number should be printed on the side of the operator's truck. 
Table 14 indicates that approximately three out of four of the 
householders feel that their knowledge of pesticides and pest control 
procedures is inadequate. This finding takes on added significance since 
Table 14 also indicates that only about one out of three of the house­
holders is familiar with the various Extension Service activities and 
have had personal associations with it. At the same time, the majority 
of licensed pesticide applicators and approximately half of the pesticide 
dealers and farmers feel that their knowledge of pesticides and pest 
control procedures is adequate. It is interesting to note, therefore, 
that approximately nine out of ten licensed pesticide applicators and 
pesticide dealers and seven out of ten farmers are familiar with the 
various Extension Service activities and have had personal associations 
with it. 
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Table 14. Descriptive data of responses of licensed pesticide applica­
tors, pesticide dealers, farmers and householders concerning 
educational material on pesticides and pest control procedures 
1. In order to effectively and safely use pesticides, do you think 
that your knowledge of pesticides and pest control procedures is 
adequate ? 
Licensed 
pesticide 
applicator 
Number % 
Pesticide 
dealer 
Number % 
Farmer 
Number % 
Householder 
Number % 
Yes 
No 
54 
33 
62.1  
37.9 
59 
46 
56.2 
43.8 
95 54.6 
79 45.4 
55 27.0 
149 73.0 
Total 
answering 87 105 174 204 
2^. Do you think that the knowledge of pesticides and pest control 
procedures of your employees, if any, is adequate? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer 
Number % Number % Number % 
Yes 6 6.9 1 1.0 2 1.1 
No 21 24.1 41 39.0 8 4.6 
No employees 4 4.6 3 2.8 65 37.4 
No answer 56 64.4 60 57.1 99 56.9 
Total 
answering 87 105 174 
^ot asked of the householder group. 
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Table 14 (Continued) 
3. Please indicate in which of the following subject areas you think 
you (or your employees) need information or technical assistance. 
1. Pest identification 
a. Insects 
b. Weeds 
c. Plant diseases 
d. Rodents 
e. Other 
2. Selection of correct pesticide for particular problem 
3. Determination of correct quantity of pesticide needed 
and how to mix it 
4. Medical problems associated with use of pesticides 
5. Safe disposal of unwanted or leftover pesticides 
5. Safe disposal of empty pesticide containers 
7. Safe application of pesticides 
8. Regulations governing use or sale of pesticides 
9. Requirements for passing Pest Control Exam 
10. Environmental problems associated with pesticides 
11. Other 
Licensed 
pesticide 
Total 
answering 87 
Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number 7. Number % 
1.2. 8 9.2 26 22.8 39 22.7 73 35.5 
l.b. 11 12.6 16 15.2 37 21.5 68 34.0 
I.e. 11 12.6 19 18.1 36 20.9 57 28.5 
l.d. 2 2.3 9 8.6 12 7.0 39 19.5 
I.e. 0 0 0 0 0 0 0 0 
2. 15 17.2 25 23.8 38 22.9 90 45.0 
3. 14 16.1 18 17.1 33 19.2 61 30.5 
4. 16 18.4 23 21.9 33 19.2 69 34.5 
5. 13 14.9 29 27.6 35 20.3 70 35.0 
6 .  9  10.3 24 22.6 31 18.0 66 33.0 
7. 11 12.6 23 21.9 27 15.7 80 40.0 
8. 10 11.5 22 21.0 18 10.5 29 14.5 
9. 10 11.5 19 18.3 10 5.8 22 11.0 
10. 11 12.6 21 20.0 23 13.4 63 31.5 
11. 1 1.1 0 0 0 0 0 0 
105 172 200 
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Table 14 (Continued) 
4. Would you prefer to receive information or technical assistance by 
means of 
1. a handbook or reference book? 
2. a short course or workshop? 
3. material mailed on a regular basis? 
4. regularly-scheduled radio programs? 
5. regularly-scheduled television programs? 
6. magazine articles? 
7. newspaper articles? 
8. consultation with specialists? 
9. a combination of these means? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
1. 28 32.2 42 40.4 57 34.1 112 55.4 
2. 22 25.3 36 34.6 19 11.4 35 17.3 
3. 25 28.7 38 36.5 37 22.2 79 39.1 
4. 1 1.1 7 6.7 12 7.2 37 18.3 
5. 0 0 7 6.7 15 9.0 68 33.7 
6. 5 5.7 5 4.8 31 18.6 50 24.8 
7. 3 3.4 7 6.7 26 15.6 69 34.2 
8. 16 18.4 23 22.1 17 10.2 31 15.3 
g 0 0 0 0 3 1-8 3 1.5 
Total 
answering 87 104 167 202 
5. Are you familiar with the various activities of the Extension 
Service? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number 7o 
Yes 79 91.9 97 92.4 124 72 .5 73 36 .0 
No 7 8.1 8 7.6 47 27 .5 130 64 .0 
Total 
answering 86 105 171 203 
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Table 14 (Continued) 
6. Have you ever had any personal associations with the Extension 
Service such as receiving mailed informational material from them or 
attending educational or informational programs sponsored by them? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number 7o 
Yes 79 90.8 99 94.3 134 78.4 60 29 .7 
No 8 9.2 6 5.7 37 21.6 142 70 .3 
Total 
answering 87 105 171 203 
7^. If you hire employees for application of pesticides and/or handling 
pesticide equipment, what method of training do you provide for your 
employees ? 
a. A workshop lasting at least a week 
b. A workshop lasting less than a week 
c. By means of placing a new employee under the supervision 
of a more experienced employee 
d. By means of a manual or handbook 
e. By means of a briefing session from a supervisor 
f. No training is provided 
g. Other 
Licensed 
pesticide applicator 
Number % 
1 1.2  
11 13.1 
37 44.0 
25 29.8 
31 36.9 
3 3.6 
1  1 . 2  
84 
a. 
b. 
c. 
d. 
e. 
f. 
8-
Total answering 
^Only asked of the pesticide applicator group. 
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Another interesting finding is that while most licensed pesticide 
applicators, pesticide dealers and farmers feel that their own knowledge 
of pesticides and pest control procedures is adequate, the vast majority 
of those hiring employees feel that such knowledge of their employees is 
inadequate. In addition, those licensed pesticide applicators that hire 
employees for applying pesticides and/or handling pesticide equipment 
provide little formalized training for their employees. 
Table 14 also indicates in which specific subject areas the four 
respondent groups feel that they need information or technical assistance 
or they feel their employees, if any, need such aid. It is quite apparent 
from studying the findings generally that the householders are the indi­
viduals most desirous of obtaining information or technical assistance 
on pesticides and pest control procedures. This finding is in keeping 
with the earlier finding that only about one out of four of the house­
holders feel that their knowledge of such matters is adequate and takes 
on added interest v:hen it is recalled that the householder group is the 
group with the least amount of knowledge of the educational services 
offered by the Extension Service. Of interest is the finding that while 
only approximately 13 percent of the farmers surveyed indicated that they 
need information or technical assistance concerning environmental problems 
associated with pesticides, 64 percent of the farmers surveyed by Hutton 
(26) in Iowa's Woodbury County indicated that chemical problems (insecti­
cides, herbicides, fungicides, fertilizers, etc.) and water, air and 
soil pollution caused them the most concern. 
Also of interest is the finding that 18 percent of the farmers 
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reported needing information or technical assistance concerning the safe 
disposal of empty pesticide containers. This finding is comparable to 
an earlier finding by Seal, Bohlen and Lingren (9) in which 16 percent 
of the farmers surveyed indicated that the empty pesticide container dis­
posal information that they were obtaining from their pesticide dealer 
was inadequate. In addition, only 8 percent of the farmers in the Beal, 
Bohlen and Lingren study indicated that the Extension Service was the 
most important source for obtaining empty pesticide container disposal 
information. These latter findings are particularly interesting in light 
of the Hutton (26) finding that 89 percent of the farmers surveyed in 
Iowa's Woodbury County indicated that information should be made avail­
able as to the best method of disposing of agricultural chemicals and 
their empty containers. 
As far as to how the four respondent groups wish to receive informa­
tion or technical assistance the availability of a handbook or reference 
bock and the receipt of material mailed on a regular basis are the most 
preferred methods in all four categories. In addition, although attend­
ing a short course or workshop has relatively strong appeal for licensed 
pesticide applicators and pesticide dealers, attending such a session 
has relatively little appeal for farmers and householders. Also of 
special interest is the finding that while relatively few farmers choose 
regularly-scheduled television programs (a method commonly utilized) 
about a third of the householders indicated that they preferred this 
means of receiving information or technical assistance. 
All of the four licensed pesticide applicators that marked the "g" 
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response to question 7 indicated that their employees received their 
training by attending meetings sponsored by either chemical companies 
or conducted by County Extension personnel. The one licensed pesticide 
applicator in question 7 that indicated that he uses a method of train­
ing his employees other than any of the ones listed, indicated that he 
merely instructs his employees to "read the label on the pesticide con­
tainer . " 
Table 15 indicates that, in general, licensed pesticide applicators 
maximize the use of safety equipment and safety measures when mixing 
and applying pesticides while householders minimize such use. Despite 
their maximum use of safety equipment and safety measures when mixing and 
applying pesticides, however, approximately half of the licensed pesti­
cide applicators have experienced an adverse effect (nonpersonal health 
related) at least once from using a pesticide and about half of them have 
personally experienced typical pesticide exposure symptoms at least once 
while working with or applying pesticides. Householders, on the other 
hand, although they minimize the use of safety equipment and safety mea­
sures, reported experiencing an adverse effect (nonpersonal health re­
lated) at least once in only about one out of four of the responses; in 
addition, about one out of three of the householders reported having 
personally experienced typical pesticide exposure symptoms at least once 
while working with or applying pesticides. Perhaps this inconsistency 
between the licensed pesticide applicator group and the householder group 
is a function of the relative quality (toxicity) and quantity of pesti­
cides used by the two groups. 
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Table 15. Descriptive data of responses of licensed pesticide applica­
tors, pesticide dealers, farmers and householders concerning 
the use of pesticide safety procedures and adverse results 
from the use of pesticides 
1. The following is a list of safety equipment and safety measures that 
can be used when mixing and applying pesticides. Please indicate 
which equipment or measures you use and the percentage of the time 
you use it. 
a. Dust mask 1. Wash hands after using 
b. Chemical respirator 3- Bathe or shower after using 
c. Goggles k. Read label on container 
d. Rubber gloves before using 
e. Other gloves 1. Change into clean clothes 
f.  Rubber boots or shoes daily when applying pesti­
g. Special boots or shoes cides 
(nonrubber) m. Change into clean clothes 
h. Other special clothing immediately upon spilling 
pesticides upon clothing 
Equipment and measures used 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number 1 
a. 38 45.2 37 41.6 35 24.6 13 9.4 
b. 18 21.4 20 22.5 17 11.8 3 2.3 
c. 46 54.8 47 52.8 56 39.4 13 9.4 
d. 64 76.2 65 73.0 69 48.6 32 23.2 
e. 25 29.8 22 24.7 44 31.0 32 23.2 
f. 25 29.8 11 12.4 25 17.6 14 10.1 
g. 5 6.0 4 4.5 5 3.5 1 0.7 
h. 5 6.0 4 4.5 5 3.5 5 3.6 
i. 78 92.9 82 92.1 113 79.6 130 94.2 
j- 49 58.3 43 48.3 78 54.9 61 44.2 
k. 76 90.5 80 90.0 115 81.0 126 91.3 
1. 73 86.9 66 74.2 108 76.1 47 34.1 
m. 63 75.0 57 64.0 72 50.7 60 43.5 
Total 
answering 84 89 142 138 
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Table 15 (Continued) 
Percentage of time used 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
100% 6 15.8 6 16.2 5 12.2 1 7.7 
76-99% 2 5.3 1 2.7 1 2.4 0 0 
51-75% 1 2.6 1 2.7 1 2.4 1 7.7 
26-50% 10 26.3 11 29.7 10 24.4 1 7.7 
1-25% 15 39.5 11 29.7 6 14.6 3 23.1 
/a 
4 10.5 7 18.9 12 29-3 7 53.8 
100% 1 5.6 0 0 4 23.5 0 0 
76-99% 1 5.6 2 10.0 1 5-9 1 33.3 
51-75% 0 0 1 5.0 1 5.9 0 0 
26-50% 5 27.8 8 40.0 1 5.9 0 0 
1-25% 10 55.6 8 40.0 4 23.5 0 0 
/a 
1 5.6 1 5.0 6 35.3 2 66.7 
100% 12 26.1 5 10.6 13 23.2 0 0 
76-99% 3 6.5 3 6.4 5 8.9 1 7.7 
51-75% 2 4.3 4 8.5 3 5.4 0 0 
26-50% 8 17.4 12 25.5 12 21.4 3 23.1 
1-25% 14 30.4 15 31.9 4 7.1 0 0 
/ a 
7 15.2 8 17.0 19 33.9 9 69.2 
^Responses were merely checked (/) and a percentage was not indicated. 
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Table 15 (Continued) 
Percentage of time used 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number 7, Number % 
1007. 16 25.0 14 21.5 24 34.8 5 15.6 
76-997. 10 15.6 8 12.3 3 4.3 2 6.3 
51-757. 4 6.3 7 10.8 1 1.4 0 0 
26-507. 13 20.3 16 24.6 11 15.9 9 28.1 
1-257. 12 18.8 9 13.8 6 8.7 0 0 
/a 9 14.1 11 16.9 24 34.8 16 50.0 
1007. 7 28.0 5 22.7 18 40.9 17 53.1 
76-997. 4 16.0 3 13.6 7 15.9 1 3.1 
51-757. 3 12.0 3 13.6 3 6.8 1 3.1 
26-507. 6 24.0 8 36.4 6 13.6 5 15.6 
1-257. 5 20.0 3 13.6 2 4.5 1 3.1 
/a 0 0 0 0 8 18.2 7 21.9 
1007. 8 32.0 1 9.1 11 44.0 9 64.3 
76-997. 2 8.0 2 18.2 0 0 0 0 
51-757. 0 0 0 0 0 0 0 0 
26-507. 2 8.0 4 36.4 2 8.0 1 7.1 
1-257. 10 40.0 2 18.2 3 12.0 2 14.3 
/ a 3 12.0 2 18.2 9 36.0 2 14.3 
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Table 15 (Continued) 
Percentage of time used 
Licensed 
pesticide 
applicator 
Number % 
Pesticide 
dealer 
Number % 
Farmer 
Number % 
Householder 
Number % 
100% 
76-997. 
51-757. 
26-507. 
1-257. 
/a 
4 
0 
0 
1 
0 
0 
80.0 
0 
0 
20.0 
0 
0 
1 
1 
0 
0 
2 
0 
25.0 
25.0 
0 
0 
50.0 
0 
4 
0 
0 
0 
0 
1 
80.0 
0 
0 
0 
0 
20 .0  
1 
0 
0 
0 
0 
0 
100.0 
0 
0 
0 
0 
0 
h. 
1007. 
76-997. 
51-757. 
26-507. 
1-257. 
1 
0 
0 
1 
2 
1 
20.0  
0 
0 
40.0 
20.0 
20.0 
0 
1 
0 
1 
0 
2 
0 
25.0 
0 
25.0 
0 
50.0 
0 
1 
0 
4 
0 
0 
0 
2 0 . 0  
0 
80.0  
0 
0 
1 
0 
1 
1 
0 
2 
20.0 
0 
20.0 
20.0 
0 
40.0 
1. 
1007. 45 
76-997. 14 
51-757. 
26-507. 
1-257. 
0 
7 
2 
10 
57.0 
17.9 
0 
9.0 
2 . 6  
12.8  
47 
14 
1 
10 
3 
7 
57.3 
17.1 
1 . 2  
12.2 
3.7 
8.5 
55 
9 
1 
11 
0 
37 
48.7 
8 . 0  
0.9 
9.7 
0 
32.7 
75 
3 
3 
4 
1 
44 
57.7 
2.3 
2.3 
3.1 
0 . 8  
33.8 
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Table 15 (Continued) 
Licensed 
pesticide 
applicator 
Number % 
Percentage of time used 
Pesticide 
dealer 
Number % 
Farmer 
Number % 
Householder 
Number ? 
k. 
100% 29 59.2 28 65.1 44 56.4 25 41.0 
76-997. 5 10.2 6 14.0 2 2.6 2 3.3 
51-75% 2 4.1 0 0 3 3.8 3 4.9 
26-50% 2 4.1 2 4.7 7 9.0 7 11.5 
1-25% 7 14.3 4 9.3 2 2.6 4 6.6 
/ a 4 8.2 3 7.0 20 25.6 20 32.8 
100% 60 78.9 58 72.5 72 62.6 79 62.7 
76-99% 5 6 .6 6 7.5 7 6.1 3 2.4 
51-75% 1 1.3 1 1.3 1 0.9 1 0.8 
26-50% 1 1.3 7 8.8 3 2.6 0 0 
1-25% 0 0 2 2.5 1 0.9 0 0 
9 11.8 6 7.5 31 27.0 43 34.1 
100% 50 68.5 58 89.4 62 57.4 30 63.8 
76-99% 7 9.6 3 4.5 5 4.6 0 0 
51-75% 3 4.1 0 0 2 1.9 0 0 
26-50% 4 5.5 2 3.0 7 6.5 1 2.1 
1-25% 0 0 0 0 1 0.9 3 6.4 
9 12.3 2 3.0 31 28.7 13 27.7 
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Table 15 (Continued) 
Percentage of time used 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
100% 38 60.3 24 42.1 33 45.8 33 55.0 
76-99% 4 6.3 7 12.3 4 5.6 2 3.3 
51-75% 5 7.9 7 12,3 5 6.9 0 0 
26-50% 9 14.3 12 21.1 5 6.9 3 5.0 
1-25% 1 1.6 2 3.5 2 2.8 1 1.7 
/ a 6 9.5 5 8.8 23 31.9 21 35.0 
2^. Have you ever had any of the following results from using a 
pesticide? 
a. Damage to crops or garden to which applied 
b. Damage to other crops, garden or plants from run-off 
or drift 
c. Damage to wildlife and fish 
d. Damage to honeybees 
e. Sickness in humans 
f. Sickness in livestock 
g. Unlawful residues in crops, milk, etc. 
h. Other 
Licensed 
pesticide 
applicator Farmer Householder 
Number % Number % Number % 
Yes 42 50.0 49 33.6 39 26.9 
No 42 50.0 97 66.4 106 73.1 
a. 19 45.2 25 51.0 17 43.6 
b. 25 59.5 37 75.5 25 64.1 
c. 3 7.1 2 4.1 5 12.8 
d. 4 9.5 2 4.1 3 7.7 
e. 8 19.0 12 24.5 6 15.4 
f. 1 2.4 2 4-1 2 5.1 
§ •  0 0 2 4.1 1 2.6 
h. 0 0 0 0 2 5.1 
Total answering 84 146 145 
^ot asked of the pesticide dealer group. 
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Table 15 (Continued) 
3. While working with or applying pesticides, have you ever experienced 
any of the following symptoms? 
a. Skin irritation or soreness 
b. Dizziness 
c. Feeling sick to stomach 
d. Headaches 
e. Blurred vision 
f. Loss of appetite 
g- Difficulty going to sleep 
h. Unusual thirst 
i. Diarrhea 
j- Excessive sweating 
k. Trembling or shaking 
1. Other 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
Yes 41 48.8 58 59.2 70 47.6 51 35.2 
No 43 51.2 40 40.8 77 52.4 94 64.8 
a. 28 68.3 41 70.7 37 52.9 29 56.9 
b. 4 9.8 20 34.5 5 7.1 8 15.7 
c. 14 34.1 20 34.5 23 32.9 16 31.4 
d. 10 2â ,4 29 50.0 32 45.7 19 37.3 
e. 1 2.4 8 13.8 3 4.3 2 3.9 
f. 2 4.9 10 17.2 10 14.3 4 7.8 
O * 2 4.9 1 1.7 5 7-1 2 3.9 
h. 1 2.4 5 8.6 4 5.7 4 7.8 
i. 1 2.4 1 1.7 4 5.7 0 0 
j • 0 0 3 5.2 2 2.9 1 2.0 
k. 1 2.4 1 1.7 4 5.7 2 3.9 
1. 0 0 0 0 0 0 2 3-9 
Total 
answering 84 98 147 145 
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Table 15 (Continued) 
4. Have you ever had a case of pesticide poisoning confirmed by 
a doctor? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
Yes 3 3.6 6 6.1 5 3.4 0 0 
No 81 96.4 92 93.9 142 96.6 145 100.0 
Total 
answering 84 98 147 145 
5^. As a pesticide applicator, do you have a regular program of medical 
check-ups for yourself and your employees, if any? 
Personal medical checkups Employee medical checkups 
Licensed pesticide applicator Licensed pesticide applicator 
Nuabsr % wi^TT.>>gy % 
Yes 24 31.6 Yes 5 10.2 
No 52 68.4 No 44 89.8 
Total Total 
answering 76 answering 49 
^Only asked of pesticide applicator group. 
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It is interesting to note that the respondent group that probably 
maximizes the contact with pesticides, the pesticide dealers, reports 
the largest percentage of individuals experiencing personal health 
problems associated with working with or applying pesticides; approxi­
mately six out of ten pesticide dealers reported experiencing such prob­
lems at least once. 
Of the two householders that marked the "h" response of question 2, 
the first indicated little or no success from using pesticides and the 
second indicated "sickness in pets" was the problem. Both farmers that 
marked the "1" response of question 3 indicated respiratory problems as 
the personal health problem associated with working with or applying 
pesticides while of the two householders that marked the "1" response the 
first indicated tiredness as the problem and the second indicated that 
his "hair changed color." 
It is interesting to note that the percentage of farmers who re­
ported using rubber gloves (49 percent), goggles (39 percent) and respi­
rators (12 percent) agrees roughly with the Institute of Agricultural 
Medicine survey (25) that indicated that of the farmers surveyed, 42 per­
cent used rubber gloves, 32 percent used goggles and 13 percent used a 
respirator while applying pesticides. In addition, Button (26) reported 
that 46 percent of the farmers surveyed in Iowa's Woodbury County did 
not take special precautions in order to avoid skin contact from and/or 
inhalation of pesticide products. 
Since the responses to question 3 concerning pesticide exposure 
symptoms were felt to be somewhat subjective in nature all of the 
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respondents were asked in question 4 if they had ever had a case of 
pesticide poisoning confirmed by a doctor. As might be expected the 
individuals that responded to this question were the same individuals 
that reported experiencing typical pesticide exposure symptoms. The per­
centages reported in question 4, therefore, refer to the total number 
of individuals per respondent group that responded to question 3 and not 
to the reduced number of individuals that responded affirmatively to 
question 3. In any case, it is interesting to note that the number of 
individuals that have actually had a pesticide poisoning confirmed by a 
doctor is greatly reduced from the number that reported experiencing 
typical pesticide exposure symptoms. 
It is particularly interesting to note that Button (26) found ap­
proximately 9 percent of the farmers and 5 percent of the householders 
in Iowa's Woodbury County had experienced a chemical associated illness. 
In addition, the Environmental Protection Agency (43) reported that 
approximately 20 percent of the farmers surveyed in their study indicated 
that they had had a personal exposure to pesticides which had resulted 
in an illness. Also, the Institute of Agricultural Medicine (34) con­
ducted a survey which indicated that 900 out of 1100 farmer respondents 
reported receiving treatment for pesticide exposure of some kind. In 
the state-wide study being reported hers, however, only about 3% percent 
of the farmers and none of the householders reported having had a pesti­
cide poisoning confirmed by a doctor. 
Finally, Table 15 indicates that while about three out of ten li­
censed pesticide applicators have a regular program of medical checkups 
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for themselves, only about one out of ten of them sponsor such checkups 
for their employees, although as has been pointed out in Table 14, the 
majority of licensed pesticide applicators that have employees feel that 
their employees' knowledge of pesticides and pest control procedures is 
inadequate. 
Table 16 indicates that almost three out of four of the householders 
used pesticides during 1972 while nearly nine out of ten of the farmers 
did so. This latter finding is comparable with findings by Seal, Bohlen 
and Lingren (9) and Button (26) which indicated that 96 percent and 82 
percent respectively of the farmers surveyed used pesticides. The Hutton 
finding is perhaps an underestimate of the total pesticide use situation 
on farms since only pesticides used on agricultural crops were considered; 
the wide variety of other pesticides that can be used on a farm situa­
tion were not considered in the findings. In addition, the Hutton study 
only involved Iowa's Woodbury County. 
It is interesting to nets that in both the farmer and householder 
groups, the main reason given by those individuals who did not use pesti­
cides was simply that they did not have any pest problems that required 
the use of pesticides. Also of interest, is the finding that approximately 
the same percentage in each group indicated that they did not use pesti­
cides for fear of "upsetting the balance of nature." However, there was 
a much stronger feeling among householders that the benefits from using 
pesticides just didn't offset their cost. 
Both farmers that marked the "h" response of question 2 indicated 
that they used crop rotation to avoid having pests and thus avoid 
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Table 16. Descriptive data of responses of farmers and householders 
concerning pesticide use 
1^. Did you use any pesticides during 1972? 
Farmers Householders 
Number % Number % 
Yes 153 87.9 151 74.0 
No 21 12.6 53 26.0 
Totel 
answering 174 204 
2®. If you did not use any pesticides during 1972, what were your 
reasons for not doing so? 
a. I did not have any pest problems that required use of 
pesticides. 
b. I do not believe in upsetting the balance of nature. 
c. I believe that pesticides cost more than any increased 
return I might get from using them. 
d. I think pesticides are dangerous and I do not want to 
poison myself. 
e. I did not have sufficient money or credit to buy 
pesticides. 
f. The landlord did not want me to use pesticides. 
g. I am afraid that pesticides might leave a residue on 
my crops or in my meat or milk that would cause them 
to be condemned. 
h. Other 
Farmers Householders 
Number % Number % 
a. 18 81.8 36 76.6 
b. 5 22.7 11 23.4 
c. 7 31.8 5 10 .o 
d. 4 18.2 12 25.5 
e. 1 4.5 1 2.1 
f. 0 0 1 2.1 
g. 4 18.2 5 10.6 
h. 2 9.1 2 4.2 
Total 
answering 174 104 
^Only asked of the farmer and householder groups. 
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Table 16 (Continued) 
3^. Against what pests did you use pesticides during 1972? 
a. Rats or mice 
b. Fleas 
c. Cockroaches 
d. Moths 
e. Flies or mosquitoes 
f. Insects that eat or suck the juice from plants above ground 
g. Insects that eat plants below ground 
h. Ants 
1. Bees or wasps 
j. Spiders 
k. Earthworms 
1. Termites 
m. Plant diseases such as black spot on roses, molds, fairy 
ring, and mildew in lawns or on plants 
n. Dutch elm disease 
o. Crabgrass or other undesirable grasses 
p. Weeds such as dandelions 
q• Moles 
r. Bats 
s. Bird s 
t. Other 
Householders 
Number % 
a. 33 21.9 
b. 8 5.3 
c. 25 16.6 
d. 5 3.3 
e. 95 62.9 
f. 36 23.8 
g- 8 5.3 
h. 59 39.1 
X • 20 13.2 
j- 22 14.6 
k. 2 1.3 
1. 4 2.6 
m. 31 20.5 
n. 0 0 
o. 19 12.6 
P- 46 30.5 
q. 5 3.3 
r. 0 0 
s. 1 0.7 
t. 0 0 
ring 151 
b Only asked of the householder group. 
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Table 16 (Continued) 
4^. Did you use any of the following pesticides on your farm during 
1972? 
Farmers 
% 
Herbicides Yes 149 97.4 
No 4 2.6 
Crop insecticides Yes 97 63.4 
No 56 36.6 
Planting seed pesticides Yes 29 19.0 
No 124 81.0 
Stored grain insecticides Yes 2 1.3 
No 151 98.7 
Livestock or poultry Yes 82 53.6 
insecticides No 71 46.4 
(applied on animals) 
Food additive insecticides Yes 25 16.3 
No 128 83.7 
Fly control insecticides Yes 82 53.6 
(not applied on animais) No 71 46.4 
Crop fungicides Yes 2 1.3 
No 151 98.7 
Rodenticides Ybs 42 27.5 
No 111 72.5 
Other pesticides Yes 1 0.7 
No 152 99.3 
Total answering 153 
Only asked of the farmer group. 
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using pesticides; both householders that marked the "h" response indi­
cated that they were renters and that their landlord had a contract to 
control pests with a pest control concern. 
Those individuals in the two respondent groups that did use pesti­
cides during 1972 used a variety of them in a wide variety of ways with 
the largest number of householders using insecticides against flies, 
mosquitoes and ants while herbicides were the pesticide chemicals most 
often cited as being used by farmers. The single farmer that indicated 
that he used a pesticide not mentioned in question 4 did not mention 
specifically what the pesticide was only that he used four gallons of it. 
Table 17 indicates that the majority of licensed pesticide applica­
tors store their pesticides in either a utility building or a special 
building for pesticides. In addition, this latter storage site is by 
far the most popular storage site for pesticide dealers and the fact 
that both licensed pesticide applicators and pesticide dealers consider 
a separate storage site as a prims storage site is encouraging since this 
type of storage is coranonly promoted in pesticide safety education pro­
grams. In addition, the majority of licensed pesticide applicators and 
pesticide dealers store their pesticides under lock and key. 
Farmers, on the other hand, indicate that the machine shed or util­
ity building is the area most commonly used as a pesticide storage site. 
Storing pesticides in such areas is in itself not disturbing but Table 17 
also indicates that the vast majority of farmers do not store their 
pesticides under lock and key; this indicates that these chemicals are 
readily accessbile to children, pets, livestock and unauthorized adults. 
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Table 17. Descriptive data of responses of licensed pesticide applica­
tors, pesticide dealers, householders and farmers concerning 
pesticide storage 
1. The following is a list of pesticide storage areas. Please indicate 
which area(s) you use and the percentage of your pesticides stored 
there. 
a. Barn j- Basement 
b. Utility building k. Kitchen cupboards 
c. Garage 1. Under kitchen sink 
d. Back room m. Basement way 
e. Feed shed n. Attic 
f. Special building for o. Medicine cabinet 
pesticides p. Bedroom 
g- Outside in the open q. Pantry 
h. Machine shed r. Other 
i. Tool shed 
Pesticide 8 torage area used 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
a. 1 1.2 0 0 17 11.8 1 • 0.7 
b. 28 33.7 27 27.0 32 22.2 8 5.3 
c. 11 13.3 9 9.0 27 18.8 65 43.3 
d. 10 12 .0 16 16.0 1 0-7 11 7.3 
e. 1 1.2 5 5.0 7 4.9 0 0 
f. 33 39.8 59 59.0 9 6.2 0 0 
g. 1 1.2 0 0 0 0 0 0 
h. 11 13.2 6 6.0 57 39.6 6 4.0 
i. 1 1.2 2 2.0 16 11.1 1 0.7 
j- 6 7.2 8 8.0 20 13.9 48 32.0 
k. 1 1.2 
3. 
1 0.7 29 19.3 
1. 1 1.2 2 1.4 42 28.0 
m. 1 1.2 2 2.0 0 0 16 10.7 
n. 0 0 2 a 2.0 0 0 2 1.3 
o. 0 0 
a 0 0 1 0.7 
p. 0 0 —^ 0 0 1 0.7 
q. 0 0 
a. 0 0 2 1.3 
r. 3 3.6 4 4.0 13 9.0 10 6.7 
Total 
answering 83 100 144 150 
^ot asked of the pesticide dealer group. 
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
100% 1 100.0 0 0 6 35.3 0 0 
76-99% 0 0 0 0 0 0 0 0 
51-75% 0 0 0 0 1 5.9 1 100.0 
26-50% 0 0 0 0 4 23.5 0 0 
1-25% 0 0 0 0 4 23.5 0 0 
/b 0 0 0 0 2 11.8 0 0 
100% 15 53.6 15 60.0 16 51.6 5 62.5 
76-99% 4 14.3 0 0 5 16.1 1 12.5 
51-75% 0 0 2 8.0 2 6.5 0 0 
26-50% 0 0 4 16.0 3 9.7 1 12.5 
1-25% 2 7.1 2 8.0 1 3.2 0 0 
/b 7 25.0 2 8.0 4 12.9 1 12.5 
100% 5 45.5 2 22.2 10 37.0 28 44.4 
76-99% 0 0 2 22.2 3 11.1 1 1.6 
51-75% 0 0 1 11.1 1 3.7 2 3.2 
26-50% 0 0 1 11.1 5 18.5 5 7 . 9  
1-25% 2 18.2 2 22.1 3 11.1 0 0 
/b 4 36.4 1 11.1 5 18.5 27 42.9 
^Responses were merely checked and a percentage was not indicated. 
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
100% 5 50.0 4 25.0 0 0 2 18.2 
76-99% 0 0 2 12.5 0 0 0 0 
51-75% 0 0 1 6.3 0 0 0 0 
d. 
26-50% 0 0 2 12.5 0 0 2 18.2 
1-25% 2 20.0 4 25.0 0 0 2 18.2 
3 30.0 3 18.8 1 100.0 5 45.5 
100% 0 0 2 40.0 3 42.8 0 0 
7 6 - 9 9 %  0 0 0 0 0 0 0 0  
5 1 - 7 5 %  0 0 0 0 0 0 0 0  
C C I  2 0 . 0  2  2 8 . 6  0  0  
1-25% 0 0 2 40.0 0 0 0 0 
1 100.0 0 0 2 28.6 0 0 
100% 25 78.1 38 66.7 6 66.7 0 0 
76-93% 3 9.4 8 14.0 1 11.1 0 0 
51-75% 1 3.1 3 5.3 0 0 0 0 
f. 
26-50% 1 3.1 3 5.3 1 11.1 0 0 
1-25% 0 0 3 5.3 0 0 0 0 
e. 
2 6 .2  2  6 .2  1  11 .1  0  0  
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
1007. 0 0 0 0 0 0 0 0 
76-99% 0 0 0 0 0 0 0 0 
51-75% 0 0 0 0 0 0 0 0 
26-50% 1 100.0 0 0 0 0 0 0 
1-25% 0 0 0 0 0 0 0 0 
/b 0 0 0 0 0 0 0 0 
100% 8 80.0 1 16.7 32 60.4 1 16.7 
76-99% 1 10.0 0 0 6 11.3 0 0 
51-75% 0 0 0 0 0 0 0 0 
26-50% 0 0 0 0 4 7.5 0 0 
1-25% 0 0 4 66.6 4 7.5 0 0 
/b 1 10.0 1 16.7 7 13.2 5 83.3 
100% 0 0 1 50.0 10 62.5 0 0 
76-99% 1 100.0 0 0 0 0 0 0 
51-75% 0 0 0 0 0 0 0 0 
26-50% 0 0 0 0 1 6.3 0 0 
1-25% 0 0 0 0 3 18.8 0 0 
0 0 1 50.0 2 12.5 1 100.0 
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
1007. 1 16.7 1 12.5 2 10.0 16 34.0 
76-99% 0 0 1 12.5 0 0 1 2.1 
51-75% 0 0 1 12.5 0 0 0 0 
26-50% 0 0 0 0 3 15.0 3 6.4 
1-25% 2 33.3 4 50.0 8 40.0 4 8.5 
/b 
3 50.0 1 12.5 7 35.0 23 48.9 
100% 0 0 
a 
0 0 7 25.0 
76-99% 0 0 
a 
0 0 0 0 
51-75% 0 0 
a 
0 0 1 3.6 
26-50% 1 100.0 
a 
0 0 2 7.1 
1-25% 0 0 
a 
1 100.0 2 7.1 
/t 0 0 
a 
0 0 16 57.1 
100% 0 0 
a 
0 0 6 14.6 
76-99% 0 0 
a 
0 0 1 2.4 
51-75% 0 0 
a 
0 0 1 2.4 
26-50% 1 100.0 
a 
0 0 2 4.9 
1-25% 0 0 
a 
2 100.0 3 7.3 
/b 0 0 
a 
0 0 28 68.3 
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
m. 
n. 
1007. 0 0 0 
76-997, 0 0 0 
51-75% 0 0 0 
26-507. 0 0 1 
1-257. 1 100.0 0 
/b 
0 0 1 
1007. 0 0 2 
76-997. 0 0 0 
51-757. 0 0 0 
26-507. 0 0 0 
1-257. 0 0 0 
/b 0 0 0 
1007. 0 0 
76-997. 0 0 
51-757. 0 0 
26-507. 0 0 
1-257. 0 0 
0 0 
0 
0 
0 
50.0 
0 
50.0 
100.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
2 
11 
1 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
12.5 
0 
0 
6.3 
12.5 
68.7 
50.0 
0 
0 
0 
0 
50.0 
100.0 
0 
0 
0 
0 
0 
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Table 17 (Continued) 
Percentage of pesticides stored there 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
1007. 0 0 
a 
0 0 0 0 
76-99% 0 0 
a 
0 0 0 0 
1-75% 0 0 
a 
0 0 0 0 
:6-50% 0 0 
a 
0 0 0 0 
1-25% 0 0 
a 
0 0 0 0 
/b 0 0 
a 
0 0 1 100.0 
100% 0 0 
_a 
0 0 0 0 
76-99% 0 0 
a 
0 0 0 0 
51-75% 0 0 
a 
0 0 0 0 
26-50% 0 0 
a 
0 0 0 0 
1-25% 0 0 
a 
0 0 1 50.0 
/b 0 0 
a 
0 0 1 50.0 
100% 3 75.0 2 25.0 11 61.1 9 60.0 
76-99% 0 0 0 0 0 0 0 0 
51-75% 0 0 2 25.0 0 0 0 0 
26-60% 1 25.0 0 0 1 5.6 2 13.3 
1-25% G 0 4 50.0 0 0 0 0 
/b 0 0 0 0 6 33.3 4 26.7 
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Table 17 (Continued) 
2. What percentage of your pesticides are stored under lock and key? 
a. 100% c. 51-75% e. 1-25% 
b. 76-99% d. 26-50% f. None 
Licensed 
pesticide 
applicator 
Number % 
Pesticide 
dealer 
Number % 
Fanner 
Nun&er % 
Householder 
Number % 
a. 48 56.5 78 74.3 9 6-5 8 5.3 
b. 6 7.1 7 6.7 1 .7 1 .7 
c. 2 2.4 1 1.0 2 1.4 2 1-3 
d. 2 2.4 2 1.9 3 3-2 3 2-0 
e. 1 1.2 1 1.0 1 .7 4 2-6 
f. 26 30.6 16 15.2 123 88.5 133 88-1 
Total 
answering 85 105 139 151 
3^. Do you have any stored pesticides at the present time? 
Licensed 
pesticide 
applicator Farmer Householder 
Number % Wtmher % N'miher % 
Yes 60 69.3 48 32.0 94 62.3 
No 26 30-2 102 68.0 57 37.7 
Total 
answering 86 150 151 
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In this respect, the pesticide storage habits of householders are equally 
as disturbing since the prime storage sites chosen by this group are the 
garage, the basement and under the kitchen sink; and again, as in the 
case of the pesticides stored by farmers, the vast majority of house­
holders do not store their pesticides under lock and key. 
Of the three licensed pesticide applicators that marked the "r" re­
sponse of question 1, the first said that he stored his pesticides in 
his trucks, the second indicated that he stored his pesticides in a 
special cabinet and the third indicated that he stored his pesticides 
in a special room. Of the four pesticide dealers that marked the "r" 
response, one indicated that he stored pesticides in the office and the 
other three indicated pesticides were stored on the display shelves. Of 
the thirteen farmers that marked the "r" response ten indicated that 
they didn't store pesticides but bought only what they needed and only 
bought when they needed it and three indicated that their pesticides 
were stored in a crib or bin. Of the ten householders that marked the 
"r" response all ten indicated that they stored their pesticides in a 
special cabinet or special shelf out of the reach of children. 
Finally, Table 17 indicates that at the time the study was con­
ducted, about seven out of ten of the licensed pesticide applicators, 
three out of ten of the farmers and six out of ten of the householders 
were currently storing pesticides. Pesticide dealers were not asked 
this question since it was assumed that all of them would currently be 
storing pesticides. 
Table 18 indicates that the majority of licensed pesticide 
Table 18. Descriptive data of responses of licensed pesticide applicators, farmers and 
householders concerning the disposal of leftover pesticides 
1®. After you complete a pest control job with a pesticide, what do you do with the pesticide 
that is sometimes leftover in the application equipment? 
a. Never have any leftover pesticide; make just what is needed 
every time, 
b. Spray or otherwise apply the leftover material as it was Intended. 
c. Pour on the ground. 
d. Pour down the drain. (1) public sewer 
(2) septic system 
e. Pour down toilet (1) public sewer 
(2) septic system 
f. Pour over area of disposal system specifically designed 
for disposing of such wastes. 
g. Burn on private property. 
h. Bury on private property. 
1. Take to landfill. 
j. Take to dump. 
k. Place in ditch or ravine. 
1. Leave in application oquipment for next pest control job. 
m. Remove from application equipment and store in the pesticide 
container. 
n. Remove from application equipment and store in a container 
that is not a pesticide container. 
o. Throw in trash. 
p. Give to someone who has need of it. 
q. Other 
Licensed 
pesticide applicator 
Number % 
a. 
b. 
c. 
d.(l) 
d . ( 2 )  
e.(l) 
e.(2) 
f. 
g. 
h. 
1. 
J .  
k. 
1 .  
m. 
n. 
o 
p. 
q .  
Total answering 
38 43.7 
52 59.0 
6 6.9 
1 1.1 
1 1.1 
1 1,1 
0 0 
5 5.7 
2 2.3 
8 9.2 
6 6.9 
2 2,3 
0 0 
18 20,7 
14 16..I 
1 1.1 
0 0 
4 4..(S 
0 0 
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*Not asked of the pesticide dealer group. 
Farmer 
Number % 
Householder 
Number % 
72 49.3 
89 61.0 
14 9.6 
0 0 
0 0 
0 0 
0 0 
1 0.7 
10 6.8 
8 5.5 
7 4.8 
3 2.0 
1 0.7 
7 4.8 
22 15.1 
2 1.4 
0 0 
15 10.3 
4 2.7 
146 
55 36.4 
47 31.1 
2 1.3 
3 2.0 
0 0 
1 0.7 
0 0 
1 0.7 
3 2.0 
2 1.3 
9 6.0 
3 2.0 
0 0 
29 19.2 
13 8.6 
3 2.0 
26 17.2 
11 7.3 
0 0 
151 
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applicators and householders avoid the problem of what to do with left­
over pesticides by simply avoiding the problem in the first place througjh 
mixing just what is needed for a particular pest control job. Approx­
imately 51 percent of the farmers surveyed, however, indicated that they 
sometimes have leftover pesticides that they must dispose of. This is 
comparable to the Institute of Agricultural tfedicine (25) finding that 
indicated that 63 percent of the farmers surveyed usually have such mate­
rials to dispose of and an Iowa Farm Bureau (29) finding that indicated 
that 34 percent of the Farm Bureau membership surveyed usually have left­
over pesticides. 
Totally, of those licensed pesticide applicators, farmers and house­
holders that indicated that they sometimes have leftover pesticides most 
of them solved the problem by applying the leftover pesticides as was 
intended. Concerning the applying of the leftover pesticides as intended 
it was not asked nor do the respondents indicate whether or not the 
actual disposing of leftovers in this manner means "doubling up" on 
dosages of applying the pesticide to areas where there is no need. It 
is assumed, therefore, that a positive response to "b" covers both 
situations. 
It is interesting to note that about 17 percent of the householders 
dispose of leftover pesticides by placing chem in the crash while none 
of the licensed pesticide applicators and farmers indicated that they 
utilized this method of disposal. 
Of the four farmers that marked the "q" response all four indicated 
that "leftovers" were returned to the dealer or the point of purchase. 
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It is assumed, that this leftover material is dry pesticide and not 
diluted liquid in a spray tank. 
Table 19 indicates that the most popular methods of empty pesticide 
container disposal differ considerable between licensed pesticide appli­
cators, farmers and householders. While almost all of the disposal 
methods listed were used by at least some of the individuals in the three 
respondent categories, the most popular method of disposal for licensed 
pesticide applicators was to take the materials to a landfill or dump. 
The most popular disposal method for farmers, on the other hand, was to 
burn the materials on private property. This latter finding is comparable 
with an Iowa Farm Bureau (29) finding and an Environmental Protection 
Agency (43) finding that indicated that 72 percent and 70 percent respec­
tively of the farmers surveyed reported that they burned their empty 
pesticide containers in order to dispose of them. In addition, the Iowa 
Farm Bureau survey indicated that 12 percent of those farmers surveyed 
indicated that they returned their empty pesticide containers to the 
pesticide dealer; in the study being reported here, 7 percent of the 
farmers surveyed indicated that they returned such materials to the pesti­
cide dealer and 84 percent indicated that they burned their empty pesti­
cide containers. 
The single most popular method of disposal for householders was to 
throw empty pesticide containers in the trash pickup. It is interesting 
to note that none of the licensed pesticide applicator, farmer and house­
holder "most popular" methods of empty pesticide container disposal can 
be considered desirable, particularly since at least some concentrated 
Table 19. Descriptive data of responses of licensed pesticide applicators, pesticide dealers, 
farmers and householders concerning the disposal of empty pesticide containers 
How do you most frequently dispose of your empty pesticide containers? 
a. Burn on private property. 
b. Bury on private property. 
c. Take to landfill. 
d. Take to dump, 
e. Burn in city incinerator. 
f. Leave in field where used. 
g. Put in ditch or ravine. 
h. Return to dealer. 
1. Use for storing pesticides. 
j. Use for storing other substances. 
k. Throw in trash pickup. 
1. Take to cooperage or recycling firm. 
m. Store 
n. Other 
Licensed 
pesticide applicator Farmer Householder 
Number % Number % Number % 
a. 38 44.2 122 83.6 21 14.3 
b. 11 12.8 35 24.0 5 3.4 
c. 49 57.0 38 26.0 34 23.1 
d. 21 24.4 26 17.8 21 14.3 
e. 0 0 1 0.7 2 1.4 
f. 4 4.6 3 2.1 1 0.7 
g. 0 0 9 6.2 1 0.7 
h. 4 4.7 10 6.8 2 1.4 
1. 1 1.2 4 2.7 0 0 
j. 6 7.0 3 2.1 2 1.4 
k. 5 5.8 4 2.7 100 68.0 
1. 3 3.4 0 0 1 0.7 
m. 4 4.7 2 1.4 1 0.7 
n. 0 0 0 0 1 0.7 
Total 
answering 86 146 147 
a 
2 . Approximately how many empty pesticide containers did you dispose of during 1972? 
State-wide estimates of empty pesticide containers disposed of during 1972 
Licensed 
pesticide applicator Farmer Householder 
480,375b 3,045,682^ 1,938,934^ 
Would you return empty pesticide containers and unwanted pesticides to the place of 
purchase if the seller encouraged it? 
Licensed 
pesticide applicator Farmer Householder 
Number % Number % Number % 
Yes 66 81.5 147 88.0 158 84.9 
No 15 18.5 20 12.0 28 15.1 
Total 
answering 81 167 186 
*Not asked of the pesticide dealer group. 
^Estimated standard error = 88,6.-15. 
^Estimated standard error = 362,211 
^Estimated standard error = 234,168. 
Table 19 (Continued) 
4. Do you presently have any empty pesticide containers on hand that you would like 
to dispose of? 
Licensed 
pesticide applicator Pesticide dealer Farmer Householder 
Number % Number % Number % Number \ 
Yes 12 14.0 18 17.1 13 7.5 7 3.5 
No 74 86.0 87 82.9 161 92.5 195 96.5 
Total 
answering 86 105 174 202 
State-wide estimates of empty pesticide containers currently requiring disposal 
a. Licensed b. Pesticide dealer c. Fanner d. Householder 
pesticide applicator 
11,346® 48,098^ 94,037® 18,644^ 
^Estimated standard error = 6,606. 
Estimated standard error = 19,603. 
^Estimated standard error = 34,236. 
^Estimated standard error =» 12,389. 
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pesticide usually still remains in the container at the time of disposal. 
The single householder that marked the "n" response of question 1 
indicated that his empty pesticide containers were "buried by the city 
by appointment." 
Table 19 also indicates that the vast majority of licensed pesti­
cide applicators, farmers and householders would return their empty pesti­
cide containers to the place of purchase if the seller encouraged it. 
In addition. Table 19 indicates how many empty pesticide containers each 
respondent group disposed of during 1972 and how many empty pesticide 
containers each respondent group is currently storing that need to be 
disposed of. 
It is interesting to note that in terms of numbers of empty pesti­
cide containers disposed of during 1972 and numbers of empty pesticide 
containers being stored that require disposal the farmers reported the 
largest numbers in both categories. It is also interesting to note, that 
in terms of the nusibar of empty pesticide containers currently being 
stored and requiring disposal, pesticide dealers reported the second 
largest number. This finding would lead one to speculate that perhaps 
the pesticide dealer group disposed of significant numbers of empty 
pesticide containers during 1972. Unfortunately, this question was not 
asked of the pesticide dealer group because it was assumed that since 
pesticide dealers do not actually use pesticides in the strictest sense 
of the term they would therefore not accumulate empty pesticide con­
tainers. 
Table 20 indicates that of those licensed pesticide applicators 
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Table 20. Descriptive data of responses of licensed pesticide appli­
cators, pesticide dealers, farmers and householders con­
cerning disposal of unwanted pesticides 
1. Other than pesticides leftover in the application equipment, do you 
sometimes have unwanted, obsolete, illegal, ineffective or other­
wise waste pesticide that you dispose of? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number 7, Number % 
Yes 27 31.8 61 58.1 41 27 .7 24 16.3 
No 58 68.2 44 41.9 107 72 .3 123 83.7 
Total 
answering 85 105 148 147 
Disposal method used 
a. Pour on the ground. 
b. Pour down the drain. (1) public sewer 
(2) septic system 
c. Pour dcKn the toilet. (1) public sewer 
(2) septic system 
d. Pour over area or disposal system specially 
designed for disposing of such wastes. 
e. Spray or otherwise apply the material as it 
was intended. 
f. Bury. 
g. Burn. 
h. Take to landfill. 
i. Take to dump. 
j. Place in ditch or ravine. 
k. Return to dealer or distributor. 
1. Throw in trash pickup. 
m. Give to someone who has need of it. 
n. Store them. 
o. Other 
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Table 20 (Continued) 
Licensed 
pesticide Pesticide 
applicator dealer Fanner Householder 
Number % Number % Number % Number % 
a. 0 0 6 9.8 5 12.2 3 12.5 
b.(l) 0 0 0 0 0 0 1 4.2 
b.(2) 0 0 0 0 1 2.4 0 0 
c.(l) 0 0 0 0 0 0 1 4.2 
c.(2) 0 0 0 0 0 0 0 0 
d. 0 0 4 6.6 0 0 1 4.2 
e. 5 18.5 20 32.8 16 39.0 2 8.3 
f. 12 44.4 24 39.3 11 26.8 3 12.5 
g. 2 7.4 11 18.0 11 26.8 1 4.2 
h. 9 33.3 24 39.3 13 31.7 8 33.3 
i. 0 0 11 18.0 6 14.6 3 12.5 
j. 0 0 1 1.6 1 2.4 0 0 
k. 11 40.7 19 31.1 8 19.5 0 0 
1- 0 0 1 1.6 1 2.4 6 25.0 
m. 5 18.5 17 27.9 4 9.8 0 0 
n. 3 11.1 16 26.2 10 24.4 5 20.8 
o. 0 0 1 1.6 0 0 1 4.2 
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Table 20 (Continued) 
2. Do you presently have any pesticides on hand that you would like to 
dispose of? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
Yes 7 8 .2 11 10.5 7 4.0 4 2.0 
No 78 91 .8 94 89.5 167 96.0 198 98.0 
Total 
answering 85 105 174 202 
State-wide estimates of unwanted pesticides currently requiring disposal 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
1,153 gals. 491 gals. 12,362 gals. 895 gals. 
157,746 lbs.* 35,174 Ibs.^ 129,126 Ibs.^ 11,186 Ibs.^ 
Estimated standard errors = 572 gals, and 109,763 lbs. 
^Estimated standard errors = 327 gals, and 20,356 lbs. 
Estimated standard errors = 9,964 gals, and 86,383 lbs. 
"^Estimated standard errors = 645 gals, and 8,169 lbs. 
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that reported sometimes having unwanted, obsolete, illegal, ineffective 
or otherwise waste pesticides to dispose of, most of them either re­
turned the material to the pesticide dealer or distributor, buried it 
or took it to the landfill. Of those pesticide dealers having such 
pesticides most of them either buried it, took it to the landfill, ap­
plied it as it was intended, returned it to the pesticide dealer or dis­
tributor, gave it to someone who had need of it or stored it. Of those 
farmers having such pesticides, most of them either applied it as it was 
intended, took it to a landfill, buried it, burned it or stored it. Of 
those householders having such pesticides, most of them either took it 
to the landfill, threw it in the trash pickup or stored it. 
It is of interest to note that of the eight "most popular" disposal 
methods selected by all of the respondent groups, only four of the methods 
could be considered safe in a strict sense and even some of these could 
be considered unsafe under certain circumstances. The "most popular" 
methods that can be considered safe are to apply the material as it was 
intended, return the pesticide to the dealer or distributor, give the 
material to someone who has need of it and store it. 
Of those individuals that marked the "o" response of question 1, 
the pesticide dealer indicated that he had turned some DDT granules over 
to a city health officer and the householder indicated that he gives 
unwanted pesticides to the county extension director to dispose of. 
Table 20 also indicates that the vast majority of licensed pesti­
cide applicators, farmers and householders would return their unwanted 
pesticides to the place of purchase if the seller encouraged it. In 
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addition. Table 20 indicates that licensed pesticide applicators and 
farmers are the two respondent groups that have the largest amounts of 
unwanted pesticides that they are currently storing but would like to 
dispose of. The specific nature of these pesticides covers a wide variety 
of pesticidal chemicals and formulaticms. 
It is interesting to note that while the study being reported here 
indicates l±at 28 percent of the farmers surveyed indicated that they 
sometimes had unwanted pesticides on hand that they disposed of, an Iowa 
Farm Bureau (29) survey indicated that only 8 percent of the Farm Bureau 
members surveyed reported sometimes having pesticides on hand that they 
disposed of. In both studies, however, one of the major methods of 
disposal was burial. 
Table 21 indicates that the majority of individuals within the four 
respondent groups feel that there is a need for an unwanted pesticide 
and empty pesticide container disposal system in the state of Iowa. In 
addition; with the exception of the farmer group, the majority of respon­
dents would be willing to pay a yearly fee for such a service. It is 
interesting to note that although the farmers reported the largest number 
of empty pesticide containers disposed of during 1972, the largest number 
of empty pesticide containers being stored that require disposal and the 
second largest amount of unwanted pesticides currently belag stored that 
require disposal, only about half of them indicated that they would 
support a disposal system financially. 
This latter finding is comparable to Institute of Agricultural Medi­
cine (25) and Iowa Farm Bureau (29) findings that indicated that 42 
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Table 21. Descriptive data of responses of licensed pesticide applicators, 
pesticide dealers, farmers and householders concerning a state­
wide pesticide disposal system 
1. Do you feel that there is a need for an unwanted pesticide and empty 
pesticide container disposal system in Iowa? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number 7o Number % 
Yes 62 74.7 88 85.4 113 71 .1 146 82.0 
No 21 25.3 15 14.6 46 28 .9 32 18.0 
Total 
answering 83 103 159 178 
2. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you be willing to pay a fee? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number 7o Number % 
Yes 48 60.8 85 81.7 80 48 .5 110 59.5 
No 31 39.2 19 18.3 85 51 .5 75 40.5 
Total 
answering 79 104 165 185 
Amount of fee willing to be paid 
a. $ I/year 
b. $5/year 
c. $10/year 
d. $20/year 
e. $50/year 
f. More than $50/year 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Number % Number % 
a. 5 10.4 4 4.7 27 33.8 64 58.2 
b. 6 12.5 18 21.2 30 37.5 28 25.5 
c. 10 20.8 23 27.1 12 15.0 2 1.8 
d. 14 29.2 18 21.2 0 0 0 0 
e. 3 6.3 5 5.9 0 0 0 0 
f. 10 20.8 12 5.9 0 0 0 0 
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Table 21 (Continued) 
3. If you are willing to pay a fee in order to have empty pesticide 
containers and unwanted pesticides disposed of in a safe manner, 
would you prefer to have such a fee included in the pesticide 
purchase price? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Ntimher % Number % Number % 
Yes 28 59.6 41 50.0 53 67.9 87 82.1 
No 19 40.4 41 50.0 25 32.1 19 17.9 
Total 
answering 47 82 78 106 
4. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you be willing to deliver the 
materials to a safe disposal site at your own expense? 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number % Nmnher % Number % 
Yes 71 88.8 93 90.3 132 82.0 142 78.9 
No 9 11.3 10 9.7 29 18.0 38 21.1 
Total 
answering 80 103 161 180 
Length of distance willing to be traveled 
a. Less than 10 miles 
b. Up to 25 miles 
c. Up to 50 miles 
d. Up to 100 miles 
e. More than 100 miles 
Licensed 
pesticide Pesticide 
applicator dealer Farmer Householder 
Number % Number 7o Number 7o Number % 
a. 25 35.2 1 1.1 88 66 .7 120 84.5 
b. 34 47.9 32 34.4 41 31 .1 18 12.7 
c. 10 14.1 43 46.2 2 1 .5 1 0.7 
d. 1 1.4 15 16.1 0 0 0 0 
e. 1 1.4 2 2.2 0 0 0 0 
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percent and 44 percent respectively of the farmers surveyed would be 
willing to return unwanted pesticides and empty pesticide containers to 
a local pesticide dealer and pay a disposal fee. Totally, however, a 
majority of individuals within the four respondent groups, including 
farmers, would be willing to deliver unwanted pesticides and empty pesti­
cide containers to a safe disposal site at their own expense if such a 
site were available. In addition, the average annual disposal fee that 
farmers would be willing to pay in the study being reported here was 
approximately $4.50. This figure is comparable to fees of $6.00 and 
$7.50 that farmers indicated that they would be willing to pay in the 
Institute of Agricultural Medicine (25) and Iowa Farm Bureau (29) surveys. 
It is clear from studying Table 21 that the licensed pesticide 
applicators and pesticide dealers are the two respondent groups that are 
most willing to pay the biggest fees to have their unwanted pesticides 
and empty pesticide containers disposed of safely. At the same time, 
these same two respondent groups are more reluctant than the other two 
respondent groups to have such a fee included in the purchase price of 
the pesticide; perhaps this reluctance indicates a fear of reduced busi­
ness due to a higher price of pesticides resulting from the disposal 
fee. 
It is also clear from studying Table 21 that the licensed pesticide 
applicators and pesticide dealers are the two groups that are willing to 
travel the longest distances at their own expense in order to deliver 
their unwanted pesticides and empty pesticide containers to a disposal 
site for safe disposal. It would seem, therefore, that the pesticide 
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industry in Iowa, at least the licensed pesticide applicators and pesti 
cide dealers, are very much aware of a disposal problem with pesticides 
and are most willing to conanit their financial resources and time to 
obtain a solution to the problem. 
110 
SUMMIRY 
Introduction 
With equal financial backing from the Iowa Fertilizer and Ag Chem­
ical Association and the Chemical Technological Review Board of the Iowa 
State Department of Agriculture and in cooperation with the Sample Survey 
Section of the Iowa State University Statistical Laboratory, a pesticide 
use, storage and disposal study was undertaken in Iowa during the early 
part of 1973. 
The objectives of the study were: 
1. To determine how unwanted pesticides and empty pesticide con­
tainers are currently being disposed of in Iowa 
2. To determine what unwanted pesticides and empty pesticide con­
tainers are currently being stored in Iowa that require 
disposal 
3. To determine what price in terms of time and money the people 
of Iowa, nonpesticide users as well as pesticide users, are 
willing to pay in order to have unwanted pesticides and empty 
pesticide containers disposed of in a safe manner 
4. To develop information that would be helpful in the develop­
ment of an effective pesticide safety extension education 
program in Iowa 
A mailed questionnaire technique was utilized in the study to obtain 
the desired information. In order to maximize the usefulness of the 
desired information, the respondents were stratified into four categories 
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prior to the mailing of the questionnaires. The four categories were: 
1) Licensed pesticide applicators; 2) Pesticide dealers; 3) Farmers; 
4) Householders, nonfarm. 
Specific questionnaires were developed for the four respondent cate­
gories in order to reflect the inherent differences between the categories 
in pesticide use patterns. Some questions were the same for the various 
categories but some questions were unique for a specific category. The 
licensed pesticide applicator questionnaire contained 28 questions, the 
pesticide dealer questionnaire contained 17 questions, the farmer ques­
tionnaire contained 35 questions and the householder questionnaire con­
tained 27 questions. In total, 150 licensed pesticide applicator ques­
tionnaires, 204 pesticide dealer questionnaires, 486 farmer question­
naires and 1009 householder questionnaires were mailed out. Of the total 
number of questionnaires sent out, approximately 58 percent of the 
licensed pesticide applicators, 52 percent of the pesticide dealers, 
36 percent of the farmers and 20 percent of the householders returned 
usable questionnaires. The estimates of pesticide use, storage and dis­
posal activity in Iowa discussed here are based on these returned, usable 
questionnaires. Nothing is known of the individuals who either did not 
return their questionnaires or whose questionnaires were not utilized. 
Major Findings 
The findings discussed in this section are based on the 570 usable 
questionnaires that constitute the study sample. With respect to con­
trols over the production, sale and use of pesticides the majority of 
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licensed pesticide applicators, pesticide dealers, farmers and house­
holders feel that the government should remove and/or revise some exist­
ing controls as well as add some new controls. In addition, the majority 
of licensed pesticide applicators, pesticide dealers, farmers and house­
holders feel that some of the more poisonous pesticides should be avail­
able on a restricted basis requiring some kind of permit and that 
persons wishing to use the more poisonous pesticides should be required 
to pass some sort of test showing that they can use the chemicals 
safely. 
Approximately 92 percent of the licensed pesticide applicators and 
pesticide dealers, 78 percent of the farmers and 36 percent of the house­
holders reported being familiar with the various activities of the Exten­
sion Service. In addition, approximately the same percentages in the 
licensed pesticide applicator, pesticide dealer and farmer categories 
had actually had a personal association with the Extension Service. How­
ever» only approximately 30 percent of the householders reported having 
had such an association. 
Approximately 87 percent of the farmers and 74 percent of the house­
holders reported using pesticides during 1972. 
In a general sense the licensed pesticide applicators and pesticide 
dealers reported a greater use of pesticide safety equipment and proce­
dures than either the farmers or householders. In addition, the farmers 
revealed a greater tendency towards utilizing pesticide safety equipment 
and procedures than the householders. Also of interest was the finding 
that approximately 50 percent of the licensed pesticide applicators, 34 
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percent of the farmers and 27 percent of the householders experienced 
an adverse result (nonpersonal health related) at least once in their 
experience after using a pesticide. As far as personal health related 
problems are concerned approximately 49 percent of the licensed pesti­
cide applicators, 59 percent of the pesticide dealers, 48 percent of 
the farmers and 35 percent of the householders reported experiencing 
typical pesticide poisoning symptoms at least once after using a pesti­
cide. Of those individuals reporting experiencing typical pesticide 
poisoning symptoms, approximately 7 percent of the licensed pesticide 
applicators, 10 percent of the pesticide dealers and 7 percent of the 
farmers reported experiencing a pesticide poisoning that was confirmed 
by a doctor; none of the householders reported such an experience. 
As far as the disposal of unwanted pesticides is concerned, approx­
imately 32 percent of the licensed pesticide applicators, 58 percent of 
the pesticide dealers, 28 percent of the farmers and 16 percent of the 
householders reported that they sometimes dispose of unwanted, obsolete, 
illegal, ineffective or otherwise waste pesticides. The majority of 
this unwanted pesticide, along with noncombustible empty pesticide con­
tainers, is taken to a dump or landfill situation for disposal. Concern­
ing the current storage of empty pesticide containers and unwanted pesti­
cides that require disposal, approximately 14 percent cf the licensed 
pesticide applicators, 17 percent of the pesticide dealers, 8 percent of 
the farmers and 4 percent of the householders reported storing empty 
pesticide containers that they would like to dispose of; approximately 8 
percent of the licensed pesticide applicators, 10 percent of the 
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pesticide dealers, 4 percent of the farmers and 2 percent of the house­
holders reported storing unwanted pesticides that they would like to 
dispose of. 
Finally, the vast majority of the citizens of Iowa (pesticide users 
plus nonpestlcide users) reported that they feel that there is a need 
for an unwanted pesticide and empty pesticide container disposal system 
in the state of Iowa. In addition, a majority of the citizens would 
support such a system financially and would be willing to deliver the 
disposal materials to the disposal site at their own expense. 
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CONCLUSIONS AND USE OF THE FINDINGS 
limitations of the Study 
The mailed questionnaire technique of collecting data has the obvious 
advantages of gathering data economically in terms of both time and money 
while at the same time allowing the researcher to broaden the geographic 
scope of his study. However, the mailed questionnaire does have several 
inherent limitations which may restrict the reliability and use of the 
developed data. Perhaps the biggest limitation relative to the use of 
the mailed questionnaire technique of data collecting is the fact that its 
use invariably results in the establishment of two populations, i.e., 
those individuals who responded to the questionnaire and those individuals 
who did not. Unless subsampllng of the nonrespondent population is 
undertaken the researcher has no idea whether or not the responses from 
the two populations differ significantly. In the case of the study being 
reported here it was assumed that the two populations did not differ 
significantly and subsampllng was not implemented. 
Another major limitation of using the mailed questionnaire technique 
to collect data is the lack of personal contact and involvement with the 
respondents which Is Inherent In the use of the technique. This lack 
of personal contact and involvement may manifest itself in the lllicita-
tion of responses that may not have as much thought behind them than 
if a more personal survey approach Is utilized. In addition, a lack of 
personal contact and involvement may manifest itself in the researcher 
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not obtaining the type of comprehensive Information that is desired. For 
example, in the study being reported here it is very possible that some 
of those respondents that reported that they did not have any unwanted 
pesticides currently being stored that required disposing of actually 
did have some such pesticide that they had forgotten about. A more per­
sonal, probing survey approach could possibly ferret out such material. 
In fact, it would be interesting to subsample some of the respondents 
who reported no unwanted pesticide on hand in order to determine if this 
were actually the case; such a subsampling could involve "on the scene" 
investigation of the premises. Unfortunately, this is not possible with 
this study because (as was explained in the fourth chapter in the 
section Study Sample) the returned questionnaires inadvertently became 
totally anonymous making follow-up subsampling impossible. 
Conclusions 
The conclusions established are presented in this study as they 
relate to lowans and in light of the limitations expressed in the 
Limitations of the Study section of the fourth chapter. 
1. Licensed pesticide applicators and pesticide dealers are the 
two pesticide user groups that feel the strongest that the use of the 
more poisonous pesticides should be restricted. 
2. Many licensed pesticide applicators feel that the present Iowa 
Applicator Licensing Act is unsatisfactory. 
3. Licensed pesticide applicators are the safest users of pesti­
cides in the sense that they maximize the use of pesticide safety 
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equipment and measures. 
4. Householders are the most unsafe users of pesticides in the sense 
that they minimize the use of pesticide safety equipment and measures. 
5. A large percentage of all of the individuals who handle and 
use pesticides have experienced undesirable side effects (personal 
health and nonpersonal health related) from them at least once. 
6. Householders are the group most in need of information on pesti­
cides and pest control procedures and yet, at the same time, are the 
group with the least amount of Extension Service awareness and contact. 
7. Unwanted pesticides and empty pesticide containers are being 
primarily disposed of in ways that can be considered unsafe. 
8. Pesticide dealers and farmers are the two pesticide user groups 
with the greatest numbers of empty pesticide containers being stored that 
require disposal. 
9. Licensed pesticide applicators and farmers are the two pesti­
cide user groups with the greatest amounts of unwanted pesticides being 
stored that require disposal. 
10. The majority of pesticide users would return empty pesticide 
containers to the place of purchase if the seller encouraged it. 
11. The majority of lowans, nonpesticide users as well as pesti­
cide users, are not only in favor of establishing an unwanted pesticide 
and empty pesticide container disposal system but they would support 
such a system with their time and money as well. 
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Use of the Findings 
The study has indicated that unwanted pesticides and empty pesti­
cide containers are being disposed of unsafely each year in the state of 
Iowa. In addition, the study indicated that substantial amounts of 
unwanted pesticides and substantial numbers of empty pesticide containers 
are currently being stored in the state that require disposal. It is 
hoped, therefore, that the results of this study will stimulate the estab­
lishment of an unwanted pesticide and empty pesticide container disposal 
system within the state; the study indicated that there is obvious public 
support for such a system to be established. 
In order for the state of Iowa to establish and maintain an unwanted 
pesticide and empty pesticide container disposal system it is felt that 
some state agency, perhaps the Iowa Crop and Livestock Reporting Ser­
vice, should maintain on an ongoing basis the total amounts of pesticide 
used in the state of Iowa per specific major use. It is also felt that 
this data should be reported in such a way that information on the dis­
posal of unwanted pesticides and empty pesticide containers could be 
generated. 
The study pinpointed some areas of concern in the area of pesti­
cide safety that should benefit those individuals in the state concerned 
with pesticide safety education and the relationship between human 
health and the use of pesticides. In addition, information was developed 
by the study that should be of interest to those individuals in the state 
concerned with extension education in general. 
Finally, it would be hoped that at least some of the information 
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that was developed by the study would be helpful to those individuals 
in the state of Iowa charged with the responsibility of implementing 
the various aspects of the Federal Environmental Pesticide Control Act 
of 1972 at the state level. For example, the study indicated that the 
private (nonprofessional) user of pesticides in the state is the pesti­
cide user group that minimizes the use of pesticide safety equipment and 
measures and yet this is the same group that indicated the most need for 
information on pesticides and pest control procedures. It would seem 
inappropriate, therefore, not to expect that the competency expected of 
private pesticide applicators in applying the more toxic pesticides 
should be any less than that expected of professional pesticide applica­
tors. 
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APPENDIX B: LETTER TO CO-WORKERS IN PESTICIDE 
SAFETY EDUCATION 
136 Cooperative Extension Service 
IOWA STATE UNIVERSITY 
AiitM, Iowa 50010 
Entomology and Wildlife 
Insectary Building 
November 9, 1971 
To my Co-workers in Pesticide Safety Education: 
At the present time I am planning a pesticide use, storage and disposal 
survey for the State of Iowa. The general aim of the study is to determine 
what the current situation is in these three categories within the state. 
The study will provide information necessary for establishing a hazardous 
chemical disposal system. 
I would like very much to receive copies of any studies that you or anyone 
in your state has conducted concerning pesticide use, storage and/or 
disposal. If the questionnaire approach was used for any of the studies, 
I would also like to receive copies of the questionnaires and, where appli­
cable, copies of the manuals covering sampling and interviewing procedures. 
Hopefully, having access to this type of material will permit us to get the 
most information for our survey dollar. 
If studies of this type have not been done in your state, please let me 
know. Thank you very much for your help. 
S tephen 0. Ryan 
Extension Associate 
Pesticide Safety 
SOR:ea 
Iowa State Untoersity and U. S. Department of Agriculture coopemUng 
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APPENDIX C: LETTERS REQUESTING COUNTY EXTENSION 
DIRECTOR SUPPORT 
138 Cooperative Extemion Service 
IOWA STATE UNIVERSITY 
AM#M,LO*W 50010 
I Entomology and Wildlife Insectary Building 
January 18, 1973 
TO: All County Extension Directors 
SUBJECT: Disposal of Waste Pesticides and Empty Pesticide Containers 
The safe disposal of waste pesticides and «aupL^ pesticide containers is 
a problem that concerns all of us that work with pesticides, liost of us 
that do work with pesticides feel that at least in sane cases waste and 
otherwise unwanted pesticides and empty pesticide containers are disposed 
of in a maimer that is hazardous to humans, animals and the environnent 
in general. Ideally, what is needed in the State of Iowa is a system by 
which these materials can be disposed of safely. 
A first step towards establishing such a system is an accurate descrip­
tion of the present pesticide disposal and ençty pesticide container 
situation; in other words, how are these materials presently being dis­
posed of in the State of Iowa and how much is presently on hand that needs 
to be disposed of^ Shortly. I will be undertaking a sailed questionnaire 
survey aimed at obtaining this information. Four different groups of people 
will be surveyed: (1) farmers, (2) homeowners, (3) pesticide dealers, and 
(4) licensed pesticide applicators. In order to make this survey a success, 
your help is needed. First of all, in order to randœnly select respondents 
from the four categories being surveyed, conçlete respondent listings are 
required. We presently have listings for the fanner, homeowner and licensed 
pesticide applicator groups, but we lack a listing for the pesticide dealer 
group. Since this is somewhat of a specialized group, I wonder if you have 
existing county listings for this group that, perhaps, have been used for 
audience development. If so, it would help us in selecting our sample if 
you would send copies of these listings to me as soon as possible, (see 
attached form). 
In addition to the above, it would be extremely helpful if you could take 
an active part in stimulating response to the questionnaire. I feel that 
the use of the mass media at the county level in describing the project 
prior to the sending out of the questionnaires would help to stiszlste 
lom State UittoersUy and u. S. Deparimaâ ofAgr. 
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interest. Also, a telephone call to the selected respondent at the time 
the questionnaire is received and again two weeks later to those respon­
dents who have not yet returned their questionnaires would do a great deal 
to increase the number of replies. As there will be a total number of 
1,800 questionnaires being sent out, approximately 18 people will need to 
be called per county. During the next few weeks, I will be sending you 
a suggested news release and a list of the people in your county who will 
be receiving the questionnaire. 
Would you be able to help the study in this manner? We plan to go to the 
field with the questionnaire during the next month or two. 
Very truly yours. 
Stephai 0. Ryan * 
Pesticide Safety Specialist 
SOR:lj 
End, 
CC; Area Directors 
-3-
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County 
The following is the mailing list of pesticide dealers in this county 
that I would use in publicizing a meeting for pesticide dealers: 
Return to: S. 0. Ryan 
Pesticide Safety Specialist 
102 Insectary 
Iowa State University 
Ames, Iowa 50010 
Cooperative Extension Service 
IOWA STATE UNIVERSITY 
AIMS, to<Ma 500)0 
I E»tamologf and Wildlife Instcta/y Bttildâ^  
March 23, 1973 
TO: All County Extension Directors 
SDBJECI: Disposal of Waste Pesticides and Empty Pesticide Containers 
On January 18 I sent you a memo in which I discussed a pesticide use, storage 
and disposal survey that I am currently working on. In the memo, I requested 
your assistance in order to help insure the success of the project; initially, 
this assistance consisted of sending me pesticide dealer lists from your county 
froœ ï^ich a dealer sasçle could be drawn. Your response to this request was 
tremendous and very much appreciated; you saved us (myself and the Statistical 
Laboratory) many hours of searching through the yellow pages. Now, I need your 
assistance again for the actual running of the survey. 
I would like you to (1) utilize the mass media at the local county level to 
announce the purpose and importance of the survey in order to stimulate local 
interest, (2) telephone the selected respondents at the time the questionnai re 
is sent out to verbally inform them of the need and importance of the requested 
information, and (3) make a second phone call 10 days later to all of the in­
dividuals who have not returned their questionnaires to encourage them to do so. 
I feel that utilizing these three techniques will maximize the return percentage. 
In order to facilitate your use of the local mass media, I am enclosing a news 
release developed by Lee Thospsos. of cur I=.fcr=otion Service here on czzpns. 
Also enclosed is a partial list of the individuals (farmers and pesticide dealers) 
who will be receiving a questionnaire in your county to fill out. Since the ques-
tiorma-y-res will be sent out about the time as this memo to you, your initial 
phone calls could be made as soon as vou receive this mpmn or shortly thereafter. 
A list of the remaining individuals to receive the questionnaire in your county 
(homeowners and pesticide applicators) will be sent to you in the near future. 
The phone calls need not be elaborate; just a personal contact from Extension 
explaining the purpose of the survey and the need for the information. To help 
you in this endeavor, I am enclosing a copy of the cover letter which accompanies 
each questionnaire. It explains the need and purpose of the survey. As far as 
the second phone call is concerned, in about two weeks I will send you a listing 
of those individuals who have not returned their questionnaire. 
Again, I am very appreciative of your help. If you have any questions as to what 
is needed, please call me at: (515) 294-1101,or you can call Dr. Harold Baker of 
our Statistical Laboratory who is working with me on the project. His telephone 
number is: (515) 294-5242. 
Sincerely, 
Stephen 0. Ryan 
Pesticide Safety Specialist 
SORclj Uwa State Osioersify tad C. S. Department of AgrtaJiure coopenOing 
AIT 
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COUNTY EXTENSION NEWS SERVICE Information Service 
IOWA STATE UNIVERSITY 
Ames, Iowa Daily and weekly papers, radio and TV stations. 
Pesticide Questionnaire To Be Mailed Soon 
A number of county farmers, housewives, and ag chemical 
dealers and applicators will be receiving a mail survey on pesticide use 
survey is underway to determine the extent of pesticide use and how empty 
pesticide containers and unwanted pesticides are disposed of. 
The return of every pesticide questionnaire is important, 
said, since those receiving questionnaires were chosen statistically to 
represent many lowans. 
Survey answers will be used in several ways. First, responses will 
show how users are using pesticides and how much they are using. Second, 
answers will help guide the establishment of a system for safe disposal 
of unwanted pesticides and empty pesticide containers. And third, the 
attitudes toward and knowledge of pesticides shown by the answers will 
help guide Iowa's implementation of the new federal pesticide act. 
"If you are one of those who receive a pesticide questionnaire from 
Steve Ryan at Iowa State University, you can be sure that your answers 
are needed and that your answers will be used," said. Any­
one having questions about the survey may check with him at the county 
extension office. 
and disposal. County Extension Director said a statewide 
3/22/73 
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County 
Pesticide Dealer List 
Farmer List 
144 Cooperative Extension Service 
IOWA STATE UNIVERSITY 
AIMS, L0WA 50010 
I Entomology and Wildlife Insectary Building 
April 2, 1973 
TO: All County Extension Directors 
SUBJECT: Disposal of Waste Pesticides and Empty 
Pesticide Containers 
Dear Co-worker: 
The following is a list of pesticide applicators who will be receiving 
the pesticide use, storage and disposal questionnaire in your county. 
Since the questionnaires have already been sent out, your initial phone 
call can be made as soon as you receive this memo. In about 5-10 days, 
I will send you a list of the farmers, pesticide dealers and pesticide 
applicators who have not returned their questionnaire and will need to 
receive a second telephone call. 
Pesticide Applicator List 
Sincerely, 
Stephen 0. Ryan 
Pesticide Safety 
Specialist 
SOR:lj 
CC; All Area Directors 
County 
Iowa SbUe UrOvmity and U. S. Deparimait of Agriculture cooperating 
145 Cooperative Extension Service 
IOWA STATE UNIVERSITY 
Am##, Iowa 50010 
I Entomology and Wildlife 
Inseclary Building 
April 13, 1973 
TO: All County Extension Directors 
SUBJECT: Disposal of Waste Pesticides and Empty 
Pesticide Containers 
Dear Co-worker: 
The following is a list of farmers, pesticide dealers and pesticide applicators 
who have failed to return the questionnaires that were mailed to them on March 
26-27. Therefore, as soon as you receive this memo, a second follow-up telephone 
call should be made to the listed individuals to encourage them to fill out and 
return their questionnaires. 
Since returns at this point are running behind what we had anticipated, I would 
appreciate it greatly if you would give the delinquent respondents the verbal 
"full court press" as far as returning their questionnaires is concerned. I can­
not stress enough the important role that these telephone calls play as to the 
ultimate success or failure of the survey project. 
County 
Farmer List 
Pesticide Dealer List 
Pesticide Applicator List 
Sincere 
a 
Stephéa 0. Ryan 
Specialist /owa State Umcenity and U. S. Department ofAghadture coopemOng 
146 Cooperative Extension Service 
IOWA STATE UNIVERSITY 
Am#*, Iowa 50010 m 
I Entomology and Wildlife Insectary Building 
May 3, 1973 
TO; All County Extension Directors 
SUBJECT: Disposal of Waste Pesticides and Empty 
Pesticide Containers 
Dear Co-worker; 
The following is a list of homeowners who will be receiving the pesticide 
use, storage and disposal questionnaire in your county. Since the home­
owner questionnaire will be sent out about the same time as this memo, your 
initial phone call to verbally inform the homeowners of the need and impor­
tance of the requested information can be made as soon as you receive this 
memo. 
Finally (I know that's the word you've all been waiting for), in about 10 
days, I will send you the list of homeowners who failed to return their 
questionnaire and who will need to receive a follow-up phone call. 
Pesticide Safety 
Specialist 
SOR;lj 
CC; All Area Extension Directors 
Iowa Stale Vntoenity and U. S. Department of Agriadture cooperating 
County 
Homeowner List 
Sincerely, 
147 Cooperative Extension Service 
IOWA STATE UNIVERSITY 
Ames, Iowa 50010 
I Entomology and Wildlife Inseclary Building 
May 22, 1973 
TO: All County Extension Directors 
SUBJECT: Disposal of Waste Pesticides and Empty 
Pesticide Containers 
Dear Co-workers: 
THIS IS ITlI The last request for help on the "blankety-blank" pesticide 
disposal survey that you all have been helping me with. 
The following is a list of homeowners who have failed to return the question­
naire that was mailed to them on May 4. Therefore, as soon as you receive 
this memo, a second follow-up telephone call should be made to the listed 
individuals to encourage them O^ull court press" wise) to fill out and return 
their questionnaires. 
Fellas, uhcualv you very much for your helpj it has bccu greatly appreciated. 
As soon as possible, I will get the results of the survey out to you. 
Homeowners 
Sincerely, 
— o. 
Steph^ 0. Ryan I 
Pesticide Safety Specialist 
SOR:lj 
Iowa State UrOvmity and U. S. Department of ApUxJture cooperating 
cc: All Area Extension Directors 
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APPENDIX D: QUESTIONNAIRE COVER LETTER 
Entomology and Wildlife 
Inseclary Building 
149 Cooperative Extension Service 
Dear Fellow lowan: 
Your help is needed in defining a current problem and helping develop 
solutions. That problem is: 
SAFE DISPOSAL of empty pesticide containers and of unused pesticide 
materials. 
What does a homeowner do with a partial bag of lawn weed killer that 
contains arsenic and is no longer legal to use? 
What does a fanner do with several gallons of a highly toxic rootworm 
insecticide that has solidified and can no longer be used in a sprayer? 
How does a chemical dealer or a farmer dispose of an old drum of DDT 
that is beginning to leak? 
How should a commercial applicator dispose of his many empty pesticide 
containers? 
Unfortunately, there are few good answers to these problems. And as 
a result, unwanted pesticides and empty pesticide containers are being 
disposed of in unsafe and potentially harmful ways. 
and empty pesticide containers. As a first step, the total pesticide use 
and disposal situation must be defined. 
You are extremely important in defining the problem. You have been 
chosen statistically to represent many lowans in defining the extent of 
the problem. Also, your attitudes toward and knowledge of pesticides will 
help with implementing state compliance with the new federal pesticide act. 
So please fill out the enclosed questionnaire and return it in the 
stamped envelope. The information you provide will be kept strictly confi­
dential and will be used only after being combined with similar information 
provided by others. 
Thank you very much for your help. 
Sincerely yours, 
Û. 
Stephen 0. By an 
Pesticide Safety 
Iowa State University 
Iowa StaU Untomtfy and U. S. Department of Agriculliire cooperating 
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APPENDIX E: LICENSED PESTICIDE APPLICATOR QUESTIONNAIRE 
PESTICIDE STORAGE AND DISPOSAL QUESTIONNAIRE (A) 
151 
I. Pesticides, People and the Environment 
As you perhaps know, pesticides are chemicals that are used widely to control 
and destroy weeds, insects, rodents, fungi and other pests that attack plants, 
animals and people. 
The first set of questions is concerned with your attitudes toward pesticide 
regulations and your need for information on pesticides and pest control pro­
cedures. 
1. With respect to controls over production, sale and use of pesticides, do 
you believe the government should (Please check the one statement 
that most closely represents your belief) 
a. Remove all controls? 
b. Remove some of the controls? 
c. Leave all regulations as they are now? 
d. Increase controls? 
e. Remove and/or revise some existing controls as well 
as adding some new controls? 
2. Do you think that (Please check all of the statements that repre­
sent your beliefs) 
a. All pesticides should be banned completely? 
b. Some of the more poisonous pesticides should be 
banned completely? 
c. Some of the more poisonous pesticides should be 
available only on a restricted basis requiring 
some kind of permit? 
d. Persons wishing to use the more poisonous 
pesticides shou].d be required to pass some 
sort cf test shewing that they can use the 
chemicals safely? 
e. None of the statements represent my beliefs. My 
belief(s) is 
3* A. In order to effectively and efficiently manage your pesticide appli­
cation operations do you think that your knowledge of pesticides and 
pest control procedures is adequate? 
Yes /~7 >(Skip to Q,. 5) 
No [J 
B. Do you think that the knowledge of pesticides and pest control pro­
cedures of your employees, if any, is adequate? 
Yes r~f No r~f Have no employees fl 
• 2 -
Please answer the following question if you answered NO to either 3A or 3B. 
A. Please indicate in which of the following subject areas you think you 
(or your employees) need information or technical assistance. (Check as 
many subject areas as apply by numbering them as to need, i.e., most 
needed #1, second most needed #2, etc.) 
1. Pest identification 
a. Insects 
b. Weeds 
c. Plant diseases 
d. Rodents 
e. Other (specify) 
2. Selection of correct pesticide for particular problem 
3« Determination of correct quantity of pesticide needed and 
how to Tniv it 
h. Medical problems associated with use of pesticide 
5» Safe disposal of unwanted or left-over pesticides 
6. Safe disposal of empty pesticide containers 
7- Safe application of pesticides 
8. Regulations governing use or sale of pesticides 
9» Requirements for passing Pest Control Exam 
10. Environmental problems associated with pesticides 
11. Other (specify) 
B. Would you prefer to receive information or technical assistance by 
means of......( Cheek as many means as apply by numbering them as to 
desirability, i.e., siost desirable #1, second most desirable etc.) 
1. A handbook or reference book? 
2. A short course or workshop? 
5. Material mailed on a regular basis? 
L. Regularly-scheduled radio programs? 
5. Regularly-scheduled television programs? 
6- Magazine articles? 
7. Newspaper articles ? 
8. Consultation with specialists? 
9. A combination of these means? (specify) 
5. A. Are you familiar with the various activities of the Extension Service? 
Yes [J No rj 
3. Have you ever had any personal associations with the Extension Service 
such as receiving mailed informational material from them or attending 
educational or informational programs sponsored by them? 
Yes £J No [J 
- 5 -
The next set of questions is concerned^-^th pesticide safety. 
6. The following is a list of safety equipment and safety measures that can "be 
used when mixing and applying pesticides. (Please indicate which equipmerib 
or measures you use by indicating the percentage of the time you use it) 
Device 
used 
Practice 
followed 
Dust mask 
Chemical respirator 
Goggles 
Robber gloves 
Other gloves 
Rubber boots or shoes 
Special boots or shoes 
(non-rubber) 
Other special clothing 
Wash hands after using 
Bathe or shower after using 
Read label on container before 
using 
Change into clean clothes daily 
when applying pesticides 
Change into clean clothes 
immediately upon spilling 
pesticides on your clothing 
7. Have you ever had any of the following results from using a pesticide? 
(Please check as many as apply) 
a. Damage to crops or garden to which applied 
b. Damage to other crops, garden or plants from 
run-off or drift 
c. Damage to wildlife and fish 
d. Damage to honeybees 
e. Sickness in humans 
f. Sickness in livestock 
g. Unlawful residues in crops, milk, etc 
h. Other (specify) 
8. While working with or applying pesticides have you ever experienced any of 
the following symptoms? (Please check as many as apply) 
a. Skin irritation or soreness 
TV i ^ V» «N V • U-LIO O O ####**##*****#**#«##«#»*. * 
c. Feeling sick to your stomach 
d. Headaches 
e. Blurred vision 
f. Loss of appetite ^ 
g. Difficulty going to sleep 
h. Unusual thirst 
i. Diarrhea 
j. Excessive sweating 
k. Trembling or shaking » ^ ^ ^ = = = :; == = = 
1. Other (specify) 
9. Have you ever had a case of pesticide poisoning confirmed by a doctor? 
Yes [J 
No [J 
-1+ -
II. Pesticide Use and Pesticide Applicators 
154 
10. Which of the following types of pesticide application do you do? (Please 
check as many as apply by numbering them as to importance, i.e., most 
important #1, second most important §2, etc.) 
!iype of pesticide application Importance 
a. Air application 
b. Ground application to field crops 
c. Application to livestock 
d. Application to homes and other buildings 
e. Application to shrubs and ornamentals 
f. Application to fruit trees 
g. Other (specify) 
11. Do you hire employees for application of pesticides and/or handling 
pesticide equipment? 
Yes [J U 
12. A. As a pesticide applicator, do you have a regular program of medical 
checkups for yourself? 
Yes [J No ^  
B. If you answered "Yes" to Q. 11, do you sponsor regular medical 
checkups for your employees? 
Yes [J [J 
13. If you answered "Yes" to Q,. 11, what method of training do you provide 
for yoiii- employees? (Please checli as many as apply "by numbering them 
as to use, i.e., training method most often used #1, second most used 
training method fg, etc. ) 
Method 
a. A workshop lasting at least a week 
b. A workshop lasting less than a week 
c. By means of placing a new employee under the 
supervision of a more experienced employee 
d. By means of a manual or handbook ^ 
e. By means of a briefing session from a supervisor 
f. Wo training is provided 
g. Other (specify) 
- 5 -
l4. Bo yoa feel that the present Iowa Applicator Licensing Act is unsatis-
factoiy for any of the following ^reasons? (Please check as many as apply) 
a. &e exszainatiozi is too difficult 
"b. Sue exsnination is not appropriate 
c. She esscninatian is not difficult enough 
d. Adequate materials atre not made available to 
stîiây prior to taking the examination 
e. 3ie Act does not keep incompetent or undesirable 
persœis out of the pest control profession 
f. Hhe Act is an unwarranted government intrusion 
iato the pest control industry 
g. Other (specify) 
15. Please indicate the names of pesticides you used during 1972 and give the 
total uussititj- used, such as gallons, pounds, etc. of concentrated pesticide, 
i.e., W gals, of 57^ EC, 50 lbs. of 80^ WP, 75 lbs. of 10^ granules, 
10 gslg. of OS, etc. 
Pesticide Total quantity applied 
Insecticide s 
Berbicides 
Fiaagicides 
Sodenticides 
Other 
-  6 -
III. Pesticide Storage and Pesticide Applicators 156 
16. Where do you store the pesticides that you use in your pesticide appli­
cation operation? (Check as many storage areas as apply by indicating 
the percentage of your pesticides stored in each place) 
Storage area % Storage area % 
a. j. Basement 
b. 
c. 
Utility building ... k. 
1. 
Kitchen cupboards . 
Under kitchen sink 
a. m. Basement way 
e. Peed shed n. Attic ............. 
f. Special building 
for pesticides .... 
0. 
p. 
Medicine cabinet .. 
g. 
h. 
Outside in the open . q. Pantry 
r. Other (specify) 
i. 
17- What percentage of your pesticides are stored under lock and key? 
a. 100% d. 26-50# 
b. 76-99% e. 1-25% 
c. 51-75% f. None 
18. Do you have any stored pesticides at the present time? 
Yes r~J (Please indicate what pesticides you presently have stored, 
total amount of each you have, and whether or not you plan 
to use the material) 
No O 
Eventually use? 
Pesticides on hand Total amount Yes No 
IV. Pesticide Disposal and Pesticide Applicators 
19, Approximately how many empty pesticide containers did you dispose of during 
1972? (Please indicate the size and number of containers you disposed of) 
Containers made of metal, glass or plastic 
Total nmber of each container type disposed of 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
c. 1 quart 
d. -g- gallon 
e. 1-4 gallon 
f. 5 gallon 
g. 6-^9 gallon 
h. 50-55 gallon 
i. Other (specify) 
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Containers made of paper, cardboard (fiber) or cloth materials 
Size Total nimiber disposed of 
a. Less than 1 pound 
b. 1-15 pound 
c. i6-49 pound 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
20. How do you. most frequently dispose of your empty pesticide containers? 
(Check as many disposal methods as apply by numbering them as to 
importance, i.e., most important #1, second most important jjo., etc.) 
Method 
a. Burn on private property 
b. Bury on private property 
c. Take to landfill 
d. Take to dump 
e. Burn in city incinerator 
f. Leave in field -where used 
g. Put in ditch or ravine 
h. Return to dealer 
i. Use for storing pesticides 
j. Use for storing other substances 
k. Throw in trash pickup 
1. Take to cooperage or recycling firm 
m. Store 
n. Other (specify) 
21. After you complete a pest control job with a pesticide, what do you do 
with the pesticide that is sometimes left-over in the application equipment? 
(Check as many disposal methods as apply by numbering them as to importance, 
i.e., most important #1, second most important #2, etc.) 
Method 
a. Never have any left-over pesticide; make just what 
is needed every time 
b. Spray or otherwise apply the leftover material as 
it was intended 
c. Pour on the ground 
d. Pour down drain (l) public sewer 
(2) septic system 
e. Pour down toilet (l) public sewer 
(2) septic system 
f. Pour over area or disposal system specially 
designed for disposing of such wastes 
g. Burn on private property » 
h. Bury on private property 
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i. Take to landfill 
j. Take to dump 
k. Place in ditch or ravine 
1. Leave in application equipment for next pest 
control job 
m. Remove from application equipment and store in 
the pesticide container 
n. Remove from application equipment and store in a 
container that is not a pesticide container ... 
o. Throw in trash pickup 
p. Give to someone who has need of it 
q. O^ner (specify) 
22. Other than the pesticide mentioned in Q. 21, do you sometimes have 
unwanted, obsolete, illegal, ineffective or otherwise waste pesticide 
that you dispose of? 
Yes n (Please indicate how you have disposed of these pesticides 
in the past; check as many disposal methods as apply by 
numbering them as to inçortance, i.e., most important #1, 
second most important etc.) 
No n 
Method 
a. Pour on the ground 
b. Pour down the drain (l) public sewer 
(2) septic system 
c. Pour down the toilet (l) public sewer 
(2) septic system 
d. Pour over area or disposal system specially 
designed for disposing of such wastes 
e. Spray or otherwise apply the material as 
it was intended 
f. Bury 
g. Bum 
h. Take to landfill 
i. Take to dump 
j. Place in ditch or ravine 
k. Return to dealer or distributor 
1. 13arow in trash pickup 
m. Give to someone idio has need of it 
n. Store them 
o. Other (specify) 
-  9  -
23. Do you presently have any pesticides on hand that you would like to 
dispose of? 159 
Yes r~] (Please indicate what pesticides you would like to dispose of, 
how much of each pesticide you have and what year they were 
purchased) 
No O 
Pesticide Total amount on hand Year purchased 
2h. Do you presently have any empty pesticide containers on hand that you 
would like to dispose of? 
Yes r~l (Please indicate the size and number of the containers) 
No [J 
Containers made of metal, glass or plastic 
Total number on hand of each container type 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
c. 1 quart 
d. \ gallon 
e. 1-4 gallon 
f. 5 gallon 
g. 6-'19 gallon 
h. 50-55 gallon 
i. Other (specify) 
Containers made of paper, cardboard (fiber) or cloth materials 
Size Total number on hand 
a. Less than 1 pound 
b. I-I5 pound 
c. 16-49 potind 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
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25. Would you return empty pesticide containers and unwanted pesticides to 
the place of purchase if the seller encouraged it? 
Yes O » /J 
26. Do you feel that there is a need for an unwanted pesticide and empty 
pesticide container disposal system in Iowa? 
Yes [J [J 
27. A. In order to have anpty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you he willing to pay a fee? 
Yes r~f (Please indicate how much you would "be willing to pay) 
No jJ 
a. $l/year 
b. $5/year 
c. $10/year 
d. 
e. $50/year 
f. More than $50/year .. 
B. If you answered YES to Peurt A. would you prefer to have the fee 
included in the pesticide purchase price? 
Yes [J 
ÏÏ0 JJ 
28. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you be willing to deliver the 
materials to a safe disposal site at your own expense? 
Yes r~J (Please indicate how far you would "be willing to travel at 
your own expense to deliver the materials) 
No [J 
a. Less than 10 miles .. 
b. Up to 25 miles 
c. Up to 50 miles 
d. Up to 100 miles ..... 
e. More than 100 miles 
161 
APPENDIX F: PESTICIDE DEALER QUESTIONNAIRE 
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PESTICIDE STORAOS MD DISPOSAL QUESTIONNAIRE (D) 
Pesticides, People and the Environment 
As yoTi perhaps know, pesticides are chemicals that are used widely to control 
and destroy weeds, insects, rodents, fungi and other pests that attack plants, 
animal s and people. 
The first set of questions is concerned with your attitudes towaird pesticide 
regulations and your need for information on pesticides and pest control 
procedures. 
1. With respect to controls over production, sale and use of pesticides, do 
you believe the government should (Please check the one statement 
that most closely represents your belief) 
a. Remove «n controls? 
b. Remove seme of the controls? 
c. Leave all regulations as they are now? 
d. Increase controls? 
e. Remove and/or revise some existing controls as well 
as adding seme new controls? 
2. Do you think that .(Please check all of the statements that repre­
sent your beliefs ) 
a. All pesticides should be banned completely? 
b. Some of the more poisonous pesticides should 
be banned completely? 
c. Some of the more poisonous pesticides should be 
available only on a restricted basis requiring 
some kind of permit? 
d. Persons wishing to use the more poisonous 
pesticides should be required to pass soate 
sort of test showing that they can use the 
chemicals safely? 
e. None of the statements represent my beliefs. My 
belief(s) is 
5. A. In order to effectively and efficiently manage your pesticide busines 
do you think that your knowledge of pesticides and pest control proce 
dures is adequate? 
Yes /~7 »(Skip to Q. 5) 
No jj 
B. Do you think that the knowledge of pesticides and pest control pro­
cedures of your employees, if any, is adequate? 
Yes f~] No l~J Have no employee s /~7 
- 2 -
4. Please answer the following question if you answered NO to either 5A or 3B. 
163 
A. Please indicate in which of the following subject areas you think you 
(or your employees) need information or technical assistance. (Check as 
many subject areas as apply by numbering them as to need, i.e., most 
needed #1, second most needed etc. ) 
1. Pest identification : 
a. Insects 
b. Weeds 
c. Plant diseases 
d. Rodents 
e. Other (specify) 
2. Selection of correct pesticide for particular problem 
5* Determination of correct quantity of pesticide needed and 
how to mix it 
U. Medical problems associated with use of pesticides 
5- Safe disposal of unwanted or left-over pesticides 
6. Safe disposal of empty pesticide containers 
7. Safe application of pesticides 
8. Regulations governing use or sale of pesticides 
9» Requirements for passing Pest Control "Exam 
10. Environmental problems associated with pesticides 
11. Other (specify) 
B. Would you prefer to receive information or technical assistance by 
means of (Check as many means as apply by numbering than as to 
desirability, i.e., most desirable #1, second most desirable etc,) 
1. A handbook or reference book? 
2. A short course or workshop? 
5. Material mailed on a regular basis? 
4. Regularly-scheduled radio programs? 
5. Regularly-scheduled television programs? 
6. Magazine articles? 
7. Newspaper articles? 
8. Consultation with specialists? 
9. A combination of these means? (specify) 
5. A. Are you familiar with the various activities of the Extension Service? 
Yes [J £J 
B. Have you ever had any personal associations with the Extension Service 
such as receiving mailed infozmational material from them or attending 
educational or informational programs sponsored by them? 
Yes [J Wo £7 
The next set of questions is concerned with pesticide safety. 
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5. Bie following is a list of safety equipment and safety measures that can be 
used when mixing and applying pesticides. (Please indicate which equipment 
or measures you use by indicating the percentage of the time you use it) 
Device 
used (%) 
Practice 
followed {jo) 
Dust mask 
Chemical respirator 
Goggles 
Rubber gloves 
Other gloves 
Rubber boots or shoes 
Special boots or shoes 
(non-rubber) 
Other special clothing 
Wash hands after using 
Bathe or shower after using 
Read label on container 
before using 
Change into clean clothes 
daily vAien applying pesticides 
Change into clean clothes 
immediately upon spilling 
pesticides on your clothing 
7. While working with or applying pesticides or after such activity, have you 
ever experienced any of the following symptoms? (Please check as many a:s 
apply) 
a. Skin irritation or soreness 
b. Dizziness 
c. Feeling sick to your stomach 
d. Headaches 
e. Blurred vision 
f. Loss of appetite 
g. Difficulty going to sleep 
h. Unusual thirst 
i. Diarrhea 
j. Excessive sweating 
k. Trembling or shaking 
1. Other (specify) 
8. Have you ever had a case of pesticide poisoning confirmed by a doctor? 
Yes [J £J 
Pesticide Storage and Disposal and Pesticide Dealers 
9. Which of the following statements best describes your opinion of the impor­
tance of pesticides to your total business? (Please check the one state­
ment that applies) 
a. Profitable lines (departments) in theiiiselves 
b. Important complementary lines to round out my business 
but less profitable than my major line(s) 
c. Just another customer service 
d. Not a money-maker, but I have to carry pesticides to 
compete with other businesses 
e. Other (specify) 
- k  -
10. Where do you store the pesticides that you sell? (Check as many storage 
areas as apply by indicating the percentage of your pesticides stored in 
each place) 165 
11. 
b. 
c. 
d. 
e. 
f. 
Storage area 
Barn 
Utility building 
Back room 
Feed shed 
Garage ......... 
Special building 
for pesticides 
Tool shed 
Storage area 
h. Machine shed 
i. Basement 
j. Basement way 
k. Attic 
1. Outside in the open . 
m. Other (specify) 
12. 
What percentage of your pesticides are stored under lock and key? 
a. 1009g d. 26-50# 
b. 76-99^0 e. 1-25# 
c. 51-75# f. None 
Do you sometimes have unwanted, obsolete, illegal, ineffective or other­
wise waste pesticide that you dispose of? 
Yes r~J (Please indicate how you have disposed of these pesticides in the 
past; list in order of decreasing importance, i.e., most important 
#1, second most important #2, etc.) 
No U 
Method 
a. Pour on the ground 
b. Pour down the drain (l) public sewer 
(2) septic system 
c. Pour down the toilet (l) public sewer 
(2) septic system 
d. Pour ever area or disposal system specially 
designed for disposing of such wastes 
e. Spray or otherwise apply the material as it 
was intended 
f. Bury 
g. Bum 
h. Take to landfill 
i. Take to dump 
j. Place in ditch or ravine 
ki Be turn to dealer or distributor 
1. Throw in trash pickup 
m. Give to someone who has need of it 
n. Store them 
o. Other (specify) 
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15. Do you presently have any pesticides on hand that you would like to 
dispose of? 166 
Yes r~f (Please indicate -what pesticides you would like to dispose of, 
how much of each pesticide you have, i.e., 50 lbs. of 80% WP, 
25 gals, of 57^ EC, 75 lbs. of 10^ granules, etc. and what year 
they were purchased) 
No [J 
Pesticide Total amount on hand Year purchased 
l4. Do you presently have any empty pesticide containers on hand that you 
would like to dispose of? 
Yes r~J (Please indicate the size and number of the containers) 
No O 
Containers made of metal, glass or plastic 
Total number on hand of each container type 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less .... ... 
c. 1 quart 
d. \ gallon 
e. 1-4 gallon 
f. 5 gal "I on 
^ ^Oi I 1 WAi. 
h. 50-55 gallon 
i. Other (specify) 
Containers made of paper, cardboard (fiber) or cloth materials 
Size Total number on hand 
a. Less than 1 pound 
b. 1-15 pound 
c. i6-49 pound 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
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15. Do you feel that there is a need for an unwanted pesticide and empty 
pesticide container disposal system in Iowa? 
Yes O 
16. A. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you he willing to pay a fee? 
Yes r~f (Please indicate how much you would be willing to pay) 
No U 
a. $l/year 
b. $5/year 
c. $10/year 
d. $20/year 
e. $50/year 
f. More than $50/year .. 
B. If you answered YES to part A. would you prefer to have the fee 
included in the pesticide purchase price? 
Yes [J [J 
17. In order to have empty pesticide containers and unwanted pesticides disposed 
of in a safe manner, would you be willing to deliver the materials to a 
safe disposal site at your own expense? 
Yes r~f (Please indicate how far you would be willing to travel at your 
own expense to deliver the materials) 
No O 
a. Less than 10 miles 
b. Up to 25 miles ... 
c. Up to 50 miles 
d. Up to 100 miles .. 
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APPENDIX G: FARMER QUESTIONNAIRE 
PESTICIDE STORAGE MD DISPOSAL QUESTIONNAIRE (?) 
I. Pesticides, People and the Environment 
As you perhaps know, pesticides are chanicals that are used widely to control 
and destroy weeds, insects, rodents, fungi and other pests that attack plants, 
animals and people. 
The first set of questions is concerned with your attitudes toward pesticide 
regulations and your need for information on pesticides and pest control pro­
cedures. 
1. With respect to controls over production, sale and use of pesticides, do 
you "believe the government should (Please check the one statement 
that most closely represents your belief) 
a. Remove an controls? 
b. Remove some of the controls? 
c. Leave all regulations as they are now? 
d. Increase controls? 
e. Remove and/or revise some existing controls as well 
as adding some new controls? 
2. Do you think that (Please check all of the statements that repre­
sent your beliefs) 
a. All pesticides should be banned completely? 
b. Some of the more poisonous pesticides should 
be banned completely? 
c. Seme of the more poisonous pesticides should be 
available only on a restricted basis requiring 
some kind of permit? 
d. Persons wishing to use the more poisonous 
pesticides should be required to pass some 
sort of test showing that they can use the 
chemicals safely? 
e. None of the statements represent my beliefs. î"îy 
belief(s) is 
3. A. In order to effectively and efficiently manage your farming operation 
do you think that your knowledge of pesticides and pest control proce­
dures is adequate? 
Yes ri »'(Skip to Q. 5) 
No [J 
B. Do you think that the knowledge of pesticides and pest control proce­
dures of your employees, if any, is adequate? 
Yes r~[ No r~f Have no employees r~[ 
Please answer the following questira if you answered NO to either 5A or 3B. 
A. Please indicate in which of the following subject areas you think you 
(or your employees) need information or technical assistance. (Check as 
many subject areas as apply by numbering them as to need, i.e., most 
needed #1, second most needed "§2, etc. ) 
1. Pest identification: 
a. Insects 
b. Weeds 
c. Plant diseases 
d. Rodents 
e. Other (specify) 
2. Selection of correct pesticide for particular problem 
5« Determination of correct quantity of pesticide needed and 
how to mix it 
h. Medical problems associated with use of pesticides 
5. Safe disposal of unwanted or left-over pesticides 
6. Safe disposal of empty pesticide containers 
?• Safe application of pesticides 
8. Regulations governing use or sale of pesticides 
9« Requirements for passing Pest Control Exam 
10. Environmental problems associated with pesticides 
11. Other (specify) 
B. Would you prefer to receive information or technical assistance by 
means of (Check as many means as apply by numbering them as to 
desirability, i.e., most desirable ^ 1, secoiid most desirable jjfe, etc.) 
1. A handbook or reference book? 
2. A short course or workshop? 
5. Material mailed on a regular basis? 
4. Regularly-scheduled radio programs? 
5. Regularly-scheduled television programs? 
6. Magazine articles? 
7. Newspaper articles? 
8. Consultation with specialists? 
9- A combination of these means? (specify) 
A. Are you familiar with the various activities of the Extension Service? 
Yes r~f No f~J 
B. Have you ever had any personal associations with the Extension Service 
such as receiving mailed informational material from them or attending 
educational or informational programs sponsored by them? 
Yes [J No [J 
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6. A. Did you use any agricultural pesticides during 1972? 
Yes [J (Skip to Q. 7) 
No r~f (Answer B. and skip to Disposal, Part IV, Q. 30, page 15) 
B. What vere your reasons for not using any pesticides? (Please check 
as many as apply. ) 
a. I did not have any pest problems that required 
use of pesticides 
h. I do not "believe in upsetting the balance of 
nature 
c. I believe that pesticides cost more than any 
increased return I might get from using them 
d. I think pesticides are dangerous and I don't 
want to poison myself 
e. I did not have sufficient money or credit to 
buy pesticides 
f. The landlord does not want me to use pesticides. .. 
g. I am afraid that pesticides might leave a 
residue on my crops or in my meat or milk that 
would cause them to be condemned 
h. Other (specify) 
The next set of questions is concerned with pesticide safety. 
7. The following is a list of safety equipment and safety measures that can 
be used vhen mixing and applying pesticides. (Please indicate which 
equipment or measures you use by indicating the percentage of the time 
you use it.) 
Device 
used 
Practice 
followed (%) 
Dust mask 
Chemical respirator 
Goggles 
Rubber gloves 
Other gloves 
Rubber boots or shoes 
Special boots or shoes 
(non-rubber) 
Other special clothing 
Bathe or shower after using 
Read label on container 
before using 
Change into clean clothes daily 
when applying pesticides 
Change into clean clothes 
immediately upon spilling 
pesticides on your clothing 
8. Have you ever had any of the following results from using a pesticide? 
(Please check as many as apply.) 
a. Damage to crops or garden to which applied 
b. Damage to other crops, garden or plants from 
runn-off or drift 
c. Damage to wildlife and fish 
d. Damage to honeybees 
e. Sickness in humans ................................... 
f. Sickness in livestock 
g. Unlawful residues in crops, milk, etc 
h. Other (specify) 
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9. While working with or applying pesticides have you ever experienced any 
of the following symptoms? (Plea^ check as many as apply. ) 
a. Skin irritation or soreness 
b. Dizziness 
c. Feeling sick to your stomach 
d. Headaches 
e. Blurred vision 
f. Loss of appetite 
g. Difficulty going to sleep 
h. Unusual thirst 
i. Diarrhea 
j. Excessive sweating 
k. Trembling or shaking 
1. Other (specify) 
10. Have you ever had a case of pesticide poisoning confirmed by a doctor? 
Yes [J No /7 
II. Pesticide Use and Faim Operators 
11. How many acres do you farm? 
a. Less than 100 acres g. 600 to 699 acres 
b. 100 to 199 acres h. 700 to 799 acres 
c. 200 to 299 acres i. 800 to 899 acres 
d. 300 to 599 acres j. 900 to 999 acres 
e. 400 to 499 acres k. 1000 or more acres 
f. 500 to 599 acres 
12. How many acres of each crop did you raise during 1972? 
a. Corn d. Oats g. Sunflowers 
b. Soybeans e. Wheat he Pasture 
c. Sor^um f. Hay i» Other (specify) 
15. How many of each of the following 
a. Beef cattle 
b. Dairy cows 
c. Turkeys 
animals did you maintain during 1972? 
d. Hogs 
e. Chickens 
f. Other (specify) 
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The next set of questions is concerned with the total amoimts of various 
pesticides that you applied or used in your farming operation during 1972. 
PLEASE LIST AMOUNTS IN POUNDS, GALLONS, ETC. OF CONCENTRATED PESTICIDE, i.e., 
50 lbs. of 80^ WP, 40 gals, of 57^ EC, 500 lbs. of 10% GRANULES, 10 gals, of 
GE, etc. 173 
l4. Did you use any herbicides on your farm during 1972? 
Yes /~7 (Please indicate how much of each specific chemical you applied) 
No [J 
Herbicide Total amount applied 
AAtrex 
Alanap Plus 
Amiben 
Amitrole 
Atrazine 
Arsenic 
Banvel 
Bladex 
C.I.P.C. 
Dacaïïii ne 
Dacthal 
Dalapon 
Dalapon-AAtrex 
Dyanap 
Eptam 
Knoxweed 
Lasso 
Lasso-AAtrex 
Lasso-Lorox __________________ 
Londax (Lorox-Ramrod) .. 
Lorox 
Lorox-AAtrex 
Lorox plus surfactant .. 
Noraben ». 
Planavin 
Preforan ............ 
Premerge 
Premerge 21 
Randox 
Ratidox T 
Ramrod 
Ramrod-AAtrex 
Ramrod-Lorox 
Simazine 
Solo 
Sut an 
Sutan-AAtrex 
Tenoran 
Treflan 
2;4-D 
2,4-DB 
2,4,5-T 
Vernam 
Whistle ________________ 
Other (specify) 
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15. Did you use any crop insecticides on your fam during 1972? 
Yes r~J (Please indicate how rs.ucii"^of each, specific chemical you applied) 
No [J 
Insecticide Total amount applied 
Aldrin 
Bux 
Chlordane 
Dasanit 
Diazinon ............... 
DDT 
Dieldrin 
Di-Syston 
Dyfonate 
Dylox 
Endrin ................. 
Guthion ................ 
Heptachlor 
Landrin 
Molsthi-On 
Methoxychlor ........... 
Mocap 
Niran 
Parahep 
Parathion 
Sevin (carbaiyl) 
!Diimet ................. 
Toxaphene 
Other (specify) 
l6. Did you treat any pianfing seeds with a pesticide on your farm during 1972? 
Yes f~J (Please indicate how much of each, specific pesticide you used) 
No [J 
Pesticide Total amount used 
Arasan 
Captan 
Cerasan 
Diazinon 
Dieldrin 
Heptachlor 
Isotox 
Lindane 
Maneb .................. 
Mercury ccanpounds 
Parogen 
Spergon 
13airam ................. 
Other (specify) 
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17» Did you use any insecticides in stored grain on your farm during 1972? 
Yes r~J (Please indicate tiow nrucl^^c^f each specific chemical you applied) 
No O 
Insecticide Total amount applied 
l8. A. Did you use any insecticides on livestock or poultry on your farm 
during 1972? 
Yes f~] (Please indicate how much of each specific chemical you applied) 
No [J 
Insecticide Total amount applied 
Ciodrin 
Ciodrin-Vapona 
Ciovap (Simax) 
Co-Ral 
DDT 
Delnav 
Dibrom 
Famphur (Warbex) • 
Kemal (malathion-
toxaphene) .... 
Korlan 
Lindane 
Malathion -
Methoxychlor (Marlate) . 
Neguvon 
Poultry Spray (Shell) . 
Purina 
Pyrethrins 
Rabon 
Ronnel (Korlan) 
Ruelene 
Sevin (carbaryl) 
Stabilene 
Toxaphene 
Toxaphene-Lindane 
Toxaphene-Malathion ... 
Vapona (DDVP) 
Other (specify) 
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B. Did you use any insecticides as food additives for pasture fly or 
cattle grub control during 1972? 176 
Yes n (Please indicate how much of each specific chemical you used) 
No O 
Insecticide Total amount used 
Bar-Fly 
Famphur (Famix) 
Moorman RidEzy 
Phenothiazine 
Steer Kleer 
19. Did you use any insecticides to control flies ^  or around farm buildings 
and lots on your farm during 1972? 
Yes r~f (Please indicate what specific chemicals you used and how much of 
each chemical was applied) 
No O 
Insecticide Total amount applied 
Baytex 
Ciodrin 
Ciodrin-Vapona 
Ciovap 
Co-Ral « 
Cygon 
DDT 
Delnav 
Dibrom 
Diazinon 
Dipterex Fly Bait 
Dylox (Neguvon, Dipterex) .. 
Korlan (P.onnel) , « 
Lindane 
Malathion 
Methoxychlor (Marlate) 
Neguvon 
Purina 
Pyrethrins 
Ravap 
Rabon 
Ruelene 
Snip Fly Bands 
Sevin (caxbaryl) 
Stabilene 
Toxaphene 
Toxaphene-Lindane 
Toxaphene-Malathion 
Trolene 
Vapona (DDVP) 
Other (specify) 
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20. Did you. use any crop fungicides on your farm during 1972? 
Yes r~f (Please indicate how much of each specific chemical you applied) 
No O 
Fungicide Total amount applied 
Bordeaux 
Bravo 
Captan 
Chloranil 
Dichlone 
Difoltan 
Dithane M-45 
Ferbam 
Fixed Copper (Citcop 4e, 
Kocide, etc.) 
Manet 
Manzate 200 ............... 
Polyram 
PCKB 
Thiram 
Zineb 
Other (specify) 
21. Did you use any rodenticides on your farm during 1972? 
Yes r~J (Please indicate how much of each specific chemical you applied) 
No [J 
Rodenticide Total amount applied 
22. Other than the pesticides you have already mentioned, did you use any other 
pesticides on your farm during 1972 such as "bird, algae, nematode or snail 
killers? 
Yes /~7 (Please indicate what specific chemical and how much of each you 
a-ptJlied) 
NO " 
Pesticide Total amount applied 
— 10 — 
III. Pesticide Storage and Faim Operators ^78 
25. •Where do you store your agricultural pesticides? (Check as many storage 
areas as apply "by indicating the percentage of your pesticides stored in 
each place.) 
Storage area Storage area 
a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
Barn 
Utility "building .. 
Garage 
Back room 
Feed shed 
Special building 
for pesticides ... 
Outside in the open 
Machine shed 
Tool shed 
a. 
k. 
1. 
m. 
n. 
o. 
p. 
q. 
r. 
Basement 
Kitchen cupboards 
Under kitchen sink 
Basement way 
Attic 
Medicine cabinet 
Bedroom 
Pantry 
Other (specify) 
24. What percentage of your pesticides are stored under lock and key? 
100^ d. 26-50% 
76-99^ 
51-75% 
e. 
f. 
1-25% 
None 
25. Do you have any stored pesticides at the present time? 
Yes /~7 (Please indicate -what pesticides you presently have stored, total 
amount of each you have, and whether or not you plan to use the 
material.) 
No jj 
Eventual!y use? 
Pesticides on hand Total amount Yes No 
IV. Pesticide Disposal and Farm Operators 
26. Approximately how many empty pesticide containers did you dispose of 
during 1972? (Please indicate the size and number of containers that 
you disposed of.) 
Containers made of metal, glass or plastic 
Total number of each container type disposed of 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
c. 1 quart 
d. \ gallon 
e. 1-4 gallon 
f. 5 gallon 
g. 6-49 gallon 
h. 50-55 gallon 
i. Other (sxiecifvl 
— n — 
Containers made of paper, cardboard (fiber) or cloth materials 
17Q Size Total ntmiber disposed of 
a. Less than 1 pound 
h. 1-1$ pound 
c. l6-it-9 poimd 
d. 50 po-und 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
How do you most frequently dispose of your empty pesticide containers? 
(Check as many disposal methods as apply by mmbering them as to impor­
tance, i.e., most important #1, second most important jjo., etc.) 
Method 
a. Burn on private property 
b. Bury on private property 
c. Take to landfill 
d. Take to dump .. . ... 
e. Burn in city incinerator 
f. Leave in field "where used « 
g. Put in ditch or ravine 
h. Return to dealer 
i. Use for storing pesticides 
j. Use for storing other substances 
k. Throw in trash pickup 
1. Take to cooperage or recycling firm 
m. Store 
n. Other (specify) 
After you complete a pest control job with a pesticide, what do you do with 
the pesticide that is sometimes left-over in the application equipment? 
(Check as many disposal methods as apply by numbering them as to importance, 
i.e., most important #1, second most important etc.) 
Method 
a. Never have any left-over pesticide; make just 
•what is needed every time 
b. Spray or otherwise apply the leftover material 
as it was intended 
c. Pour on the ground 
d. Pour down drain (l) public sewer 
(2) septic system 
e. Pour down toilet (l) public sewer 
(2) septic system 
f. Pour over area or disposal system specially 
designed for disposing of such wastes 
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g. Burn on private property 
h. Bury on private property ..A®.®. 
i. Take to landfill 
j. Take to dump 
k. Place in ditch or ravine 
1. Leave in application equipment for next 
pest control job 
m. Remove from application equipment and 
store in the pesticide container 
n. Remove from application equipment and store 
in a container that is not a pesticide 
container 
o. Throw in trash pickup 
p. Give to someone who has need of it 
q. Other (specify) 
Other than the pesticide mentioned in Q. 28, do you sometimes have 
unwanted, obsolete, illegal, ineffective or otherwise waste pesticide 
that you dispose of? 
Yes r~J (Please indicate how you have disposed of these pesticides in the 
past; check as many disposal methods as apply by numbering them 
as to importance, i.e., most important #1, second most important 
#2, etc.) 
No O 
Method 
a. Pour on the ground 
b. Pour down the drain (l) public sewer 
(2) septic system 
c. Pour down the toilet (l) public sewer 
(2) septic system 
d. Pour over area or disposal system specially 
designed for disposing of such wastes 
e. Spray or otherwise apply the material as it 
was intended 
f. Bury 
g. Burn 
h. Take to landfill 
i. Take to dump 
j. Place in ditch or ravine 
k. Return to dealer or distributor 
1. Throw in trash pickup 
m. Give to someone •sdio has need of it 
n. Store them 
o. Other (specify) 
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30. Do you presently have any pesticides on hand that you would like to 
dispose of? 181 
Yes r~f (Please indicate vAiat pesticides you would like to dispose of, 
how mich of each pesticide you have and what year they were 
purchased) 
No [J 
Pesticide Total amount on hand Year purchased 
51. Do you presently have any empty pesticide containers on hand that you 
would like to dispose of? 
Yes ri (Please indicate the size and number of the containers) 
Wo [J 
Containers made of metal, glass or plastic 
Total number on hand of each container type 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
c. 1 quart 
d. § gallon 
e. 1-4 gallon 
f. 5 gallon 
CT A—^O crol 1 r\-n . 
h. 50-55 gallon 
i. Other (specify) 
Containers made of paper, cardboard (fiber) or cloth materials 
Size Total number on hand 
a. Less than 1 pound 
b. 1-15 pound 
c. i6-49 pound 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
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52. Woiild you return empty pesticide containers and unwanted pesticides to 
the place of purchase if the seller encouraged it? 
Yes O No 2C7 
53* Do you feel that there is a need for an unwanted pesticide and empty 
pesticide container disposal system in Iowa? 
Yes [J No [J 
J>k. A. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you be willing to pay a fee? 
Yes r~f (Please indicate how much you would be willing to pay) 
No [J 
a. $l/year 
b. $5/year 
c. $10/year 
d. $20/year 
e. $50/year 
f. More than $50/year .. 
B. If you answered YES to Part A. would you prefer to have the fee 
included in the pesticide purchase price? 
Yes [J No [J 
35« In order to have eicpty pesticide containers and unwanted pesticides 
disposed of in a safe manner, would you be willing to deliver the 
materials to a safe disposal site at your own expense? 
Yes r~f (Please indicate how far you would be willing to travel at 
your own expense to deliver the materials) 
No O 
a. Less than 10 miles ... 
b. Up to 25 miles 
c. Up to 50 miles 
d. Up to 100 miles ...... 
e. More than 100 miles 
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APPENDIX H; HOUSEHOLDER QUESTIONNAIRE 
PESTICIDE STORAGE MD DISPOSAL QUESTIOMAIEE (H) 
I. Pesticides, People and the Environment 
As you perhaps know, pesticides are chemicals that are used widely to control 
and destroy weeds, insects, rodents, fungi and other pests that attack plants, 
animals and people. 
The first set of questions is concerned with your attitudes toward pesticide 
regulations and your need for information on pesticides and pest control pro­
cedures. 
1. With respect to controls over production, sale and use of pesticides, do 
you believe the government should (Please check the one statement 
that most closely represents your belief) 
a. Remove i controls? 
b. Remove some of the controls? 
c. Leave all regulations as they are now? 
d. Increase controls? 
e. Remove and/or revise some existing controls as well 
as adding some new controls? 
2. Do you think that (Please check ai l of the statements that repre­
sent your beliefs) 
a. All pesticides should be banned completely? 
b. Some of the more poisonous pesticides should be 
banned completely? 
available only on a restricted basis requiring 
some kind of permit? 
d. Persons wishing to use the more poisonous 
pesticides should be required to pass some 
sort of test showing that they can use the 
chemicals safely? 
e. None of the statements represent my beliefs. î/fy 
"KoT n o-pr o ^ no 
5- In order to effectively and safely use pesticides in and around your home 
do you think that your knowledge of pesticides and pest control procedures 
is adequate? 
Yes f~J- >(Skip to Q. 5) 
No [J 
— 2 — 
1S5 
4. Please answer the following question if you answered NO to 5« 
A. Please indicate in which of the following subject areas you think 
you (or your employees) need information or technical assistance. 
(Check as many subject areas as apply by numbering them as to need, 
i.e., most needed #1, second most needed =§2, etc.) 
I. Pest identification: 
a. Insects 
b. Weeds 
c. Plant diseases 
d. Rodents 
e. Other (specify) 
2. Selection of correct pesticide for particular problem 
5» Determination of correct quantity of pesticide needed 
and how to mix it 
4. Medical problems associated with use of pesticides 
5- Safe disposal of unwanted or left-over pesticides 
6. Safe disposal of empty pesticide containers 
7- Safe application of pesticides 
8. Regulations governing use or sale of pesticides 
9* Requirements for passing Pest Control Exam 
10. Environmental problems associated with pesticides 
II. Other (specify) 
B. would you prefer to receive information or teciinical assistance by 
means of (Check as many means as apply by numbering them as to 
desirability, i.e., most desirable #1, second most desirable #2. etc.) 
A ll3Jl(2.lDCOk OJ T • « « • • • O E A S E  
2. A short course or workshop? 
5. Material mailed on a regular basis? 
U. Regularly-scheduled radio programs? 
5. Regularly-scheduled television programs? 
6. Magazine articles? 
7. Newspaper articles? 
8. Consultation with specialists? 
9- A combination of these means? (Specify) 
- 3 -
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$. A. Are you familiar with the various activities of the Extension Service? 
Yes O 
No O 
B. Have you ever had any personal association with the Extension Service 
such as receiving mailed informational material from them or attending 
educational or informational programs sponsored by them? 
Yes [J 
No O 
6. A. Did you or any member of your immediate family living at home use any 
pesticides during 1972? 
Yes r~J >(Skip to Q. 7) 
No r~f >(Answer B. and skip to Disposal, Part IV, Q. 22, page 9) 
B. What were your reasons for not using any pesticides? (Please check 
as many as apply.) 
1. I did not have any pest problems that required use 
of pesticides 
2. I do not believe in upsetting the balance of nature. .. 
3. I believe that pesticides cost more than any 
increased return I might get from using them 
4. I think pesticides are dangerous and I don't 
want to poison myself 
5. I did not have sufficient money or credit to 
buy pesticides 
6. The landlord does not want me to use pesticides 
7. I am afraid that pesticides might leave a residue 
on my crops or in my meat or milk that would cause 
them to be condemned 
8. Other (specify) 
- k -
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The next set of questions is concerned with pesticide safety. 
7. The following is a list of safety equipment and safety measures that can 
he used when mixing and applying pesticides. (Please indicate which 
equipment or measures you use "by indicating the percentage of the time 
you use it. ) 
Device Practice 
used i%) followed {% 
Dust mask Wash hands after using 
Chemical respirator Bathe or shower after using 
Goggles Read label on container 
Rubber gloves 
Other gloves ° clean clothes daily 
when applying pesticides 
Rubber boots or shoes cbajige into clean clothes 
Special boots or shoes immediately upon spilling 
(non-rubber) pesticides on your clothing 
Other special clothing 
8. Have you ever had any of the following results from using a pesticide? 
(Please check as many as apply.) 
a. Damage to crops or garden to which applied 
b. Damage to other crops, garden, or plants from 
run-off or drift 
c. Damage to wildlife and fish 
d. Damage to honeybees 
e. Sickness in hmans 
f. Sickness in livestock 
g. Unlawful residues in crops, milk, etc 
h. Other (specify) 
9. While working with or applying pesticides have you ever experienced any of 
the following symptoms? (Please check as many as apply. ) 
a. Skin irritation or soreness 
b. Dizziness « 
c. Feeling sick to your stomach 
d. Headaches 
e. Blurred vision 
f. Loss of appetite 
g. Difficulty going to sleep 
h. Unusual thirst 
i. Diarrhea — 
j. Excessive sweating 
k. Trembling or shaking 
1. Other (specify) 
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10. Have you ever had a case of pesticide poisoning confirmed by a doctor? 
Yes O D 
II. Pesticide Use and Homeowners 
11. In what type of dwelling do you reside? 
a. 1 family house d. Mobile home 
b. Duplex e. Other (specify) 
c. Apartment 
12. A. Did you or your landlord employ a professional pesticide applicator 
or pest exterminator in or on your premises during 1972? 
Yes [J [J 
B. For what specific reason(s) was the pesticide applicator or pest 
exterminator employed? 
15. How much money did you spend on pesticides during 1972? (Do not include 
money paid to professional pesticide applicators or pest exterminators.) 
a. Less than $5 
b. $5 or more but less than $10 
c. $10 or more but less than $20 
d. $20 or more but less than $50 
e. $50 or more 
l4. On Question 6, you indicated that you or an immediate family member living 
at home used pesticides during 1972. (Please indicate the brand name of 
the specific pesticide(s) used against which pest(s) and give the total 
quantity used such as ounces, gallons, pounds, etc. FOR EXAMPLE, 16 ozs. 
of Weed-B-Gone to control dandelions, 8 ozs. of OFF as a mosquito repellent, 
15 ozs. of Black Flag Ant & Roach Killer against cockroaches, 16 ozs. of 
Raid House ^ Garden Bug Killer to control spiders. 16 ozs. of 57^ Malathion EC 
to control bees or wasps, 2 lbs. of 8o% Sevin (carbaryl) WP to control apple 
maggot, etc.) 
Pest Pesticide Total quantity used 
a. Rats or mice 
b. Fleas 
c. Cockroaches 
d. Moths 
e- Flies or mosquitoes 
f. Insects that eat or suck the 
juice from plants above ground . 
g. Insects that eat plants below 
the ground 
h. Ants 
i. Bees or wasps 
j. Spiders 
k. Earthworms 
1. Termites 
m. Plant diseases such as black 
spot on roses, molds, fairy ring, 
and mildew in lawns or on plants 
- 6 -
Pest 189 Pesticide Total quantity used 
n. Dutch elm disease 
o. Crabgrass or other undesir­
able grasses 
p. Weeds such as dandelions 
q. Moles 
r. Bats 
s. Birds 
t. Other (specify) 
III. Pesticide Storage and Homeowners 
15. Where do you store your pesticides? (Check as many storage areas as apply 
by indicating the percentage of your pesticides stored in each place.) 
9, • 
b. 
Barn 
Utility building ... 
0-
k. 
Basement 
Kitchen cupboards .. 
c. Garage 1. Under kitchen sink . 
d. m. Basement way 
g n. 
0. f. Special building Medicine cabinet 
for pesticides P-
R. Outside in the open q- Pantry 
h. r. Other (specify) .... 
i. Tool shed 
16. What percentage of your pesticides are stored under lock and key? 
a. 100% d. 26-50% 
b. 76-99% e. 1-25% 
c. 51-75% f. None 
Dc yen have an;^' stored pesticides at the present time? 
Yes r~! (Please indicate what pesticides you presently have stored, total 
amount of each you have, and whether or not you plan to use the 
material) 
No O 
Eventually use? 
Pesticides on hand Total amount Yes No 
- 7 -
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18. Approximately how many empty pesticide containers did you dispose of 
during 1972? (Please indicate the size and number of containers that 
you disposed of) 
Containers made of metal, glass or plastic 
Total number of each container type disposed of 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
c. 1 quart 
d. ^ gallon 
e. 1-4 gallon 
f. 5 gallon 
g. 6-^9 gallon .. 
h. 50-55 gallon 
i. Other (specify) 
Containers made of paper, cardboard (fiber) or cloth materials 
Size Total number disposed of 
a. Less than 1 pound 
b. I-I5 pound 
c. 16-49 pound 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
19. How do you most frequently dispose of your empty pesticide containers? 
(Check as many disposal methods as apply by numbering them as to impor­
tance, i.e., most important #1, second most important #2, etc.) 
Method 
a. Bum on private property 
b. Burj"- cn private property = c = = =, c c ^  c ^  ^  
c. Take to landfill 
d. Take to dump 
e. Burn in city incinerator 
f. Leave in field where used 
g. Put in ditch or ravine 
h. Return to dealer 
i. Use for storing pesticides 
j. Use for storing other substances 
k. Throw in trash pickup 
1. Take to cooperage or recycling firm. 
m. Store 
n. Other (specify) 
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20. After you complete a pest control?j^ob with a pesticide, -vAiat do you do with 
the pesticide that is sometimes left-over in the application equipment? 
(Check as many disposal methods as apply by numbering them as to importance, 
i.e., most important #1, second most important #2, etc.) 
Method 
a. Never have any left-over pesticide; make just what 
is needed every time 
b. Spray or otherwise apply the leftover material as 
it was intended 
c. Pour on the ground 
d. Pour down drain (l) public sewer 
(2) septic system 
e. Pour down toilet (l) public sewer 
(2) septic system 
f. Pour over area or disposal system specifically 
designed for disposing of such wastes 
g. Burn on private property 
h. Bury on private property 
i. Take to landfill 
j. Take to dump 
k. Place in ditch or ravine 
1. Leave in application equipment for next pest 
control job 
m. Remove from application equipment and store in 
the pesticide container 
n. Remove from application equipment and store in 
a container that is not a pesticide container 
o. Throw in trash pickup 
p. Give to someone who has need of it 
q. Other (specify) 
21. Other than the pesticide mentioned in Q. 20, do you sometimes have unwanted, 
obsolete, illegal, ineffective or otherwise waste pesticide that you dis­
pose of? 
Yes r~f (Please indicate how you have disposed of these pesticides in the 
past; check as many disposal methods as apply by nmbering them as 
to importance, i.e., most important #1, second most important #2, etc.) 
No jj 
Method 
a. Pour on the ground 
b. Pour down the drain (l) public sewer 
(2) septic system 
c. Pour down the toilet (l) public sewer 
(2) septic system 
d. Pour over area or disposal system specially 
designed for disposing of such wastes 
e. Spray or otherwise apply the materisJ. as it 
was intended 
f. Bury 
g. Burn 
h. Take to landfill 
- 9 -
Method 152 
1. Take to dump 
j. Place in ditch or ravine 
k. Return to dealer or distributor . 
1. Throw in trash pickup 
m. Give to someone who has need of it 
n. Store them 
o. Other (specify) 
22. Do you presently have any pesticides on hand that you would like to 
dispose of? 
Yes r~J (Please indicate what pesticides you would like to dispose of, 
how much of each pesticide you have and what year they were 
purchased) 
No O 
Pesticide Total amount on hand Year purchased 
25. Do you presently have any empty pesticide containers on hand that you 
would like to dispose of? 
Yes f~J (Please indicate the size and number of the containers) 
No O 
Containers made of metal, glass or plastic 
Total number on hand of each container type 
Size Metal Glass Plastic 
a. Aerosol 
b. 1 pint or less 
e. 1 quart 
d. \ gallon 
e. 1-4 gallon 
f. 5 gallon 
g. 6-k9 gallon 
h. 50-55 gallon 
i. Other (specify) 
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Containers made of paper, cardboard (fiber) or cloth materials 
Size Total number on hand 
a. Less than 1 poimd 
b. 1-15 pound 
c. l6-49 pound 
d. 50 pound 
e. 51-99 pound 
f. 100 pound 
g. Other (specify) 
2h. Would you return empty pesticide containers and unwanted pesticides to 
the place of purchase if the seller encouraged it? 
Yes [J [J 
25. Do you feel that there is a need for an unwanted pesticide and empty 
pesticide container disposal system in Iowa? 
Yes [J [J 
26. A. In order to have empty pesticide containers and unwanted pesticides 
disposed of in a safe maimer, would you be willing to pay a fee? 
Yes r~l (Please indicate how much you would be willing to pay) 
No [J 
a. $l/year 
b. $5/year 
c. $10/year 
d. è20/year 
e- S50/year 
f. More than ijj50/year . 
B. If you answered YES to Part A, would you prefer to have the fee 
included in the pesticide purchase price? 
Yes [J No ^  
27. In order to have empty pesticide containers and unwanted pesticides disposed 
of in a safe manner, would you be willing to deliver the materials to a safe 
disposal site at yovj* own expense? 
Yeti ri (Please indicate how far you woul»? be willing to travel at your 
own expense to deliver the materials) 
No U 
a. Less than 10 miles . 
b. Up to 25 miles .... 
c. Up to 50 miles .... 
d. Up to 100 miles .... 
e. More than 100 miles. 
